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C. Fundamental Frequency 
 
Appendix C indicates fundamental frequency (F0) trajectories of 110 test words. Since 
vowel-magnitude difference function (VMDF) and average magnitude difference function 
(AMDF) provide the same F0 trajectories, we compare our F0 trajectories between VMDF 
and autocorrelation (AC). Figures C.1 – C.110 show the F0 trajectories of VMDF and AC.  
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Figure C.1 F0 trajectory of “ aam ” 
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Figure C.2 F0 trajectory of “ aam` ” 
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Figure C.3 F0 trajectory of “ aam ˆ ” 
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Figure C.4 F0 trajectory of “ aam  ” 
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Figure C.5 F0 trajectory of “ aam

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Figure C.6 F0 trajectory of “ iim ” 
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Figure C.7 F0 trajectory of “ iim` ” 
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Figure C.8 F0 trajectory of “ iimˆ ” 
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Figure C.9 F0 trajectory of “ iim  ” 
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Figure C.10 F0 trajectory of “ iim

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Figure C.11 F0 trajectory of “ yam ” 
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Figure C.12 F0 trajectory of “ yam` ” 
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Figure C.13 F0 trajectory of “ yam ˆ ” 
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Figure C.14 F0 trajectory of “ yam  ” 

 
 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
0

200

400

Time (s)

F
re

q
u

e
n
c
y

AC Fundamental Frequency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
0

500

Time (s)

F
re

q
u

e
n
cy

V-MDF Fundamental Frequency

AMDF Fundamental Frequency
 

 

Figure C.15 F0 trajectory of “ yam


” 

 
 



86 
 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
0

200

400

Time (s)
F

re
q
u
e
n
c
y

AC Fundamental Frequency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
0

200

400

Time (s)

F
re

q
u
e
n
c
y

V-MDF Fundamental Frequency

AMDF Fundamental Frequency
 

 

Figure C.16 F0 trajectory of “ yakh ” 
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Figure C.17 F0 trajectory of “ yakh` ” 
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Figure C.18 F0 trajectory of “ yakh ˆ ” 
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Figure C.19 F0 trajectory of “ yakh  ” 
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Figure C.20 F0 trajectory of “ yakh


” 
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Figure C.21 F0 trajectory of “ yak ” 
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Figure C.22 F0 trajectory of “ yak` ” 
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Figure C.23 F0 trajectory of “ yak ˆ ” 
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Figure C.24 F0 trajectory of “ yak  ” 
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Figure C.25 F0 trajectory of “ yak


” 
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Figure C.26 F0 trajectory of “ aakh ” 
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Figure C.27 F0 trajectory of “ aakh` ” 
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Figure C.28 F0 trajectory of “ aakh ˆ ” 
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Figure C.29 F0 trajectory of “ aakh  ” 
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Figure C.30 F0 trajectory of “ aakh


” 
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Figure C.31 F0 trajectory of “ aan ” 
 
 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0

200

400

Time (s)

F
re

q
u

e
n
cy

AC Fundamental Frequency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0

200

Time (s)

F
re

q
u
e
n

c
y

V-MDF Fundamental Frequency

AMDF Fundamental Frequency
 

 

Figure C.32 F0 trajectory of “ aan  ” 
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Figure C.33 F0 trajectory of “ aan ˆ ” 
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Figure C.34 F0 trajectory of “ aan` ” 
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Figure C.35 F0 trajectory of “ aan

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Figure C.36 F0 trajectory of “ uuch ˆ ” 
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Figure C.37 F0 trajectory of “ uum` ” 
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Figure C.38 F0 trajectory of “        ” 
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Figure C.39 F0 trajectory of “ eekh  ” 
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Figure C.40 F0 trajectory of “                      ” 
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Figure C.41 F0 trajectory of “ iifrnh / ” 
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Figure C.42 F0 trajectory of “ akirais ˆ/


” 
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Figure C.43 F0 trajectory of “                   ” 
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Figure C.44 F0 trajectory of “                ” 
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Figure C.45 F0 trajectory of “ nobmat / ” 
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Figure C.46 F0 trajectory of “                      ” 
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Figure C.47 F0 trajectory of “        ” 
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Figure C.48 F0 trajectory of “ aakhw


” 
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Figure C.49 F0 trajectory of “ yaptath /` ” 

 
 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
0

500

Time (s)

F
re

q
u
e
n
cy

AC Fundamental Frequency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
0

200

400

Time (s)

F
re

q
u
e
n
cy

V-MDF Fundamental Frequency

 
 

Figure C.50 F0 trajectory of “               ” 
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Figure C.51 F0 trajectory of “           ” 
 
 
 

 

 



98 
 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
0

500

Time (s)
F

re
q
u
e
n
c
y

AC Fundamental Frequency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
0

500

Time (s)

F
re

q
u
e
n
c
y

V-MDF Fundamental Frequency

 
 

Figure C.52 F0 trajectory of “ akul ˆ ” 
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Figure C.53 F0 trajectory of “ amakh ˆ ” 
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Figure C.54 F0 trajectory of “ tat  ” 
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Figure C.55 F0 trajectory of “      ” 
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Figure C.56 F0 trajectory of “                        ” 
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Figure C.57 F0 trajectory of “ olkot /` ŋ” 
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Figure C.58 F0 trajectory of “ uus


ŋ” 
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Figure C.59 F0 trajectory of “ mat` ” 
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Figure C.60 F0 trajectory of “ tol ” 
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Figure C.61 F0 trajectory of “            ” 
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Figure C.62 F0 trajectory of “                 ” 
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Figure C.63 F0 trajectory of “ tusakam `/ ” 
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Figure C.64 F0 trajectory of “                   ” 
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Figure C.65 F0 trajectory of “ aispadar


// ” 
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Figure C.66 F0 trajectory of “                      ” 
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Figure C.67 F0 trajectory of “                  ” 
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Figure C.68 F0 trajectory of “ anustas `/ ” 
 
 

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5
0

100

200

300

400

500

Time (s)

F
re

qu
en

cy

AC Fundamental Frequency

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5
0

100

200

300

400

500

Time (s)

F
re

qu
en

cy

V-MDF Fundamental Frequency

 
 

Figure C.69 F0 trajectory of “ paphtuhy /` ” 
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Figure C.70 F0 trajectory of “ masmat / ” 
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Figure C.71 F0 trajectory of “                    ” 
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Figure C.72 F0 trajectory of “ // iiphiic ɔɔ te ” 
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Figure C.73 F0 trajectory of “                         ” 
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Figure C.74 F0 trajectory of “ aathman / ŋ” 
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Figure C.75 F0 trajectory of “ iityap ˆ/ ” 
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Figure C.76 F0 trajectory of “                       ” 
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Figure C.77 F0 trajectory of “                     ” 
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Figure C.78 F0 trajectory of “                              ” 

 

 

 



107 
 

 

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5
0

200

400

600

Time (s)

F
re

qu
en

cy

AC Fundamental Frequency

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5
0

200

400

600

Time (s)

F
re

qu
en

cy

V-MDF Fundamental Frequency

 
 

Figure C.79 F0 trajectory of “ anakhaattaph // ” 
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Figure C.80 F0 trajectory of “                                  ” 
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Figure C.81 F0 trajectory of “ tattuc `/` ” 
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Figure C.82 F0 trajectory of “                            ” 
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Figure C.83 F0 trajectory of “            ” 
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Figure C.84 F0 trajectory of “                        ” 
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Figure C.85 F0 trajectory of “                     ” 
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Figure C.86 F0 trajectory of “                          ” 
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Figure C.87 F0 trajectory of “                    ” 
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Figure C.88 F0 trajectory of “ ooth ” 
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Figure C.89 F0 trajectory of “ aasr ˆ ŋ” 
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Figure C.90 F0 trajectory of “ iip ” 

 
 



111 
 

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

200

400

600

Time (s)

F
re

q
u
e
n
cy

AC Fundamental Frequency

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

200

400

600

Time (s)

F
re

q
u
e
n
cy

V-MDF Fundamental Frequency

 
 

Figure C.91 F0 trajectory of “                                                    ” 
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Figure C.92 F0 trajectory of “                 ” 
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Figure C.93 F0 trajectory of “                          ” 
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 Figure C.94 F0 trajectory of “                         ” 
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Figure C.95 F0 trajectory of “ aaklanap / ŋ” 
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Figure C.96 F0 trajectory of “                        ” 
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Figure C.97 F0 trajectory of “                   ” 
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Figure C.98 F0 trajectory of “                                                    ” 
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Figure C.99 F0 trajectory of “           ” 
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Figure C.100 F0 trajectory of “ tikarut `// ” 
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Figure C.101 F0 trajectory of “                           ” 
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Figure C.102 F0 trajectory of “                    ” 
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Figure C.103 F0 trajectory of “          ” 
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Figure C.104 F0 trajectory of “                 ” 
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Figure C.105 F0 trajectory of “                              ” 
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Figure C.106 F0 trajectory of “          ” 
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Figure C.107 F0 trajectory of “                   ” 
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Figure C.108 F0 trajectory of “               ” 
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 Figure C.109 F0 trajectory of “          ”  
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Figure C.110 F0 trajectory of “                                 ” 
 
 

 

 

 


