
6. Appendix 

Figure 6 - 13: mean average values of f1-f0 and f3-f2 for all languages according to their duration. From inside to outside (black 
[30 – 50ms], red [60 - 80], blue [90 - 110]). Male and female results are merged.  

 

 

  

 
 

  

 

 

 

 
 
Figures 14-15: Distance (dispersion) from acoustic center  for each language for all duration categories for vowel /a/ (left) and vowel 
/u/ (right).  

0

50

100

150

200

250

300

350

1_
ita

lia
n

2_
sp

an
is

h

3_
ar

ab
ic

4_
ch

in
es

e

5_
po

rt
ug

ue
se

6_
fr

en
ch

7_
en

gl
is

h

8_
ge

rm
an

3

2

1

 

0

50

100

150

200

250

300

350

400

450

1_
ita

lia
n

2_
sp

an
is

h

3_
ar

ab
ic

4_
ch

in
es

e

5_
po

rt
ug

ue
se

6_
fr

en
ch

7_
en

gl
is

h

8_
ge

rm
an

3

2

1

 
 

 

French German 

italien

  
Spanish 

Portuguese 
English 

mandarin 

arabe

F3-F2 (Bark) 

 F3-F2 (Bark)

F3-F2 (Bark) 

F3-F2 (Bark) F3-F2 (Bark) 

F3-F2 (Bark) 

F3-F2 (Bark) F3-F2 (Bark) 

F
1-

f0
 (

B
ar

k)

F
1-

f0
 (

B
ar

k)

F
1-

f0
 (

B
ar

k)
F

1-
f0

 (
B

ar
k)

F
1-

f0
 (

B
ar

k)

F
1-

f0
 (

B
ar

k)

F
1-

f0
 (

B
ar

k)

F
1-

f0
 (

B
ar

k)

Italian 

arabic 

F3-F2 (Bark) 

short short 
mid 
long 

mid 
long 

dispersion for /a/ dispersion for /u/ 


