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The implementation of children’s automated formant setting by Praat scripting
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Abstract

This study introduces an automated Praat script allowing optimal formant analysis for children’s vowels. Using Burg’s
algorithm in Praat, formants can be extracted by setting the maximum formant value and the number of formants. The
optimal formant setting was determined by identifying the two conditions, F1 and F2, with minimum standard deviations.
When applying the optimal formant setting determined by the script, the results of normality tests were not significant
among all vowels except /e/ for the maximum formant value, and among the vowels /a/, /e/, /i/, /o/, /u/ and /a/ for the
number of formants. This indicates that when analyzing the formants of children’s vowel sounds, the unilateral application
of a parameter setting (the maximum formant value and the number of formants) to all vowels is problematic. The
performance of the optimal formant setting script was evaluated along with 3 different algorithm in order to determine
whether it properly extracts formants for children’s vowels. To this end, Korean monophghongs of 6-year-old children
were collected and the Praat scripts were applied to the data. Resultant Formant plots and statistical analysis showed that
optimum_script and qtone_script, which links to the perceptual unit, performed very well in formant extraction compared

to the remaining 2 scripts.
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= . . |
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endif
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for formant max from range 1 to range 2
select Sound soundObj
To Formant (burg)... 0 numOf formant_max 0.02 50
select Formant soundObj
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select Table 'formant_max' F2 SDE AbEshal gk & 55 }9] go] 22 o] Hrj
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endfor WE )b oAl oA Sobul A Ao Hr) EUES A
g3lo] 27999 F1_SDSFF2 SDY] o] 4l 271& H
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3L == =] A J.o =)
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printline @& ©]-§-ato] XHE hed WS shde] EE it
Optimum_script®] =2 F/def tst A EE 19 10 AA|

=1
for formant max from range 1 to range 2 Sl
select Table 'formant max'
f1_SD =Get standard deviation... F1(Hz)
logf1 =10*log10(f1_SD)
f2_SD =Get standard deviation... F2(Hz)
logf2=10*1og10(f2_SD)
sumSD=logf1 + logf2
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-600
1% 2. Fixed scriptS ©]83 LHE 3
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o . = — - = - -1000
Optimum_scriptE ©]-&3F XHE #X 5 gRlstd 719 33
ol 778 B o] ZF o] Bl FEsH tE = Ae & -
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w00 Z 370 2~ %] E(optimum script, broad_script, qtone_script)S ©]
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Figrure 3. Formants from optimum_script
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IR Ve
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Table 2. Descriptive statistics for the formant settings for each vowel

provided by 3 script
1% 43= broad_scriptE ©]-8-3 W E 3T} Fixed scriptth ne Optimum_script | Broad script Qtone_script
optimum_script®} H] w.5}o] 3E _E_E] st 7o) oAH Y 2z (A% 85 3 #(SD) 2 3(SD) 3 37(SD)
Ho o g Baly) ¥x] k3 Ax}r} A ek o} MaxF | 7380(796.4) | 6,235(+1,438.3) | 7,156.3(2925.6)
Numof F|  6.1(x0.9) 6.0(1.0) 6.0(1.0)
- MaxF | 9,515(£853.0) | 7,210(x1,693.2) [9,339.2(x1,359.6)
3600 3200 2800 2400 2000 1600 1200 800 Oﬂ
2001 : ' ’ * ‘ ‘ ) NumofF |  6.3(x0.6) 5.7(+0.8) 6.3(+0.7)
o | MaxF 9,350(£836.9) | 5,275(x1,297.3) | 9,301.7(:908.7)
> NumofF |  6.7(x0.4) 6.2(£12) 6.7(:0.4)
- o [ MaxF | 503065804) | 5480(1,6966) | 5318.0(:4739)
(&> ) Numof F|  6.1(1.0) 6.2(+1.0) 6.0(+1.1)
, w00 2 o | MaxF | 5590+1,010.9) | 5905(1472.7) | 5.910.5(754.9)
" 'Num of F 5.8(1.0) 6.1(1.0) 6.0(x1.1)
e o | MaxF | 7,040(:8419) | 5920(1,8872) | 6,863.7(:8534)
” T | NumofF|  6.0(0.8) 6.2(:1.0) 6.0(x1.0)
_ Max F | 7,520(1,045.0) | 6,900(x1,794.7) | 6,935.5(+:866.0)
sd: 0.9 level, broadScript o]
1400+ a1 NumofF |  6.3(x0.8) 6.0(1.0) 5.9(x0.7)

1% 4. Broad_scriptE o] 83 ZHE £%
Figure 4. Formants from broad_script
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o

L

P [‘\F

LRt

-E ke
_|th R}
At [

-

F

[\

oL,

s

o]
aye
o] ol

> |

o

o]

9;1\\__ ] §]—O]

H 3. Optimum3} gtone_script {F LHE A& Azjol gt 53 £

t74é

Table 3. Independent #-test for the formant settings between optimum and

qtone_script

22 W) t df Sig.
o | MaxF 0.819 38 0.418
Num of F 0.167 38 0.868
o Max F 0.353 29713 0.727
Num of F 0.084 37 0.934
o Max F 0.175 38 0.862
Num of F 0.390 38 0.699
o | MaxF 1719 38 0.094
Num of F 0.537 38 0.595
R Max F -1.136 38 0.263
| Num of F 20522 38 0.604
R Max F 1.404 38 0.168
~ | Num of F 0.000 38 1.000
o Max F 1.926 38 0.062
Num of F 1.670 38 0.103

p<.05

33. 50 YHE 574 A3k vjw

3.3.1. X E S X of tigt 7| & FA

Fixed script, broad script, optimum_script, qtone_scriptsS Z+zt
]%O]'O% = x‘]?—l' —J—‘:v Fl, FZQ ﬁoﬂ'\‘}'ﬂ]’ X

H 2 (range) S ¥ 4, ¥ 50 |3kt

A, Ho)-27

E 4. Fixed_script2} broad_scriptE ©] &

71€EA

g3 7t wgd xRED

pil

Table 4. Descriptive statistics for the formants for each vowel from fixed

and broad_script

™ r1r —10

N

veEdE) | N _ Fixed script _ Broad script
H7 | SD | Range | H+F | SD | Range
o} F1(Hz) | 20 |1,035.0| 157.9 | 974.5 | 850.1 | 277.6 | 950.8
F2(Hz) | 20 |1,761.3| 202.9 |2,891.7|1,469.4| 340.1 | 1,087.4
o FI(Hz) | 20 | 7133 | 98.9 | 973.5 | 693.7 | 123.1 | 438.1
F2(Hz) | 20 |2,653.0| 149.1 | 3,008.1|2,283.3| 756.7 |2,358.5
o] FI1(Hz) | 20 | 383.7 | 72.0 | 660.8 | 3353 | 76.1 | 301.8
F2(Hz) | 20 |3,458.2| 186.7 |2,813.8|1,463.9/1,303.1| 3,147.8
o F1(Hz) | 20 | 538.7 | 65.6 | 847.3 | 440.0 | 70.5 | 2254
F2(Hz) | 20 (2,208.9]1,336.0|2,681.4 | 974.2 | 811.7 | 3,788.2
o | FI(Hz) | 20 | 587.3 | 91.2 | 8653 | 459.2 | 62.9 | 2488
v F2(Hz) | 20 (2,687.5|1,194.2]3,280.6 | 977.9 | 209.5 | 617.0
o | FlL(Hz) | 20 | 5253 | 72.5 | 974.5 | 4884 | 88.7 | 2808
F2(Hz) | 20 |1,836.2| 142.1 |2,949.5|1,281.5| 528.8 | 1,364.5
o] F1(Hz) | 20 | 797.0 | 163.1 | 582.4 | 715.2 | 137.8 | 531.6
F2(Hz) | 20 |1,202.1| 92.3 |2,828.0|1,222.5| 180.3 | 700.7

3 5. Optimum_script9} qtone_scriptE ©]-8-3+ 2} 2 XHE
Aol tigt 71& A

Table 5. Descriptive statistics for the formants for each vowel from

optimum_script and qtone_script

Optimum script

Qtone script

ES(ENE) | N =
4% | SD | range | 3 | SD | range
o} F1(Hz) | 20 | 979.3 | 189.2 | 798.7 | 952.0 | 198.4 | 798.6
F2(Hz) | 20 |1,637.0] 252.7 | 918.8 |1,597.9| 260.8 | 923.7
o Fl(Hz) | 20 | 716.9 | 98.7 | 337.5 | 717.6 | 98.7 | 3342
F2(Hz) | 20 |2,637.2| 1559 | 604.1 |2,636.8| 154.1 | 604.8
ol F1(Hz) | 20 | 400.3 | 81.2 | 281.5 | 401.1 | 80.9 | 281.4
F2(Hz) | 20 |3,418.7| 208.6 | 710.2 |3,416.3| 207.3 | 704.1
© FI1(Hz) | 20 | 4399 | 70.6 | 2254 | 457.7 | 63.2 | 219.0
F2(Hz) | 20 | 793.4 | 156.2 | 464.0 | 817.1 | 150.7 | 447.1
o Fl(Hz) | 20 | 459.2 | 62.8 | 248.8 | 473.6 | 51.1 248.0
o F2(Hz) | 20 | 977.7 | 2094 | 617.0 |1,025.9| 169.1 | 576.4
o F1(Hz) | 20 | 519.8 | 56.3 197.5 | 5123 | 70.6 | 298.6
F2(Hz) | 20 |1,766.2] 147.4 | 653.2 |1,676.2| 286.3 | 1,345.4
F1(Hz) | 20 | 739.7 | 101.1 | 353.2 | 741.7 | 102.3 | 357.2
ol F2(Hz) | 20 |1,262.8| 118.1 | 373.4 |1,261.6| 118.8 | 369.8
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3.3.2. THE S X ol 3t optimum_script$} gtone_script 7+ =
Ak
Optimum_script2} qtone script®] EHE ZHA o] )3t &
FEE 378 S ool AT QU B el
AH o & ] Fk 2tol7} gl Ao ® ‘/]’E]"X/%E‘% 12, %, 2/
A 1,2 EHE| wha} {2 8HE glo]
T e

e
m;

3 6. Optimum_script 9} gtone script 7+ ZHE ZA x| o] T 5 T
-4
Table 6. Independent #-test for formants between optimum_script and
qtone_script

ES(R B t df Sig.
o | MaxF 0.447 38 0.658
Num of F 0.482 38 0.633
o Max F 0.110 37 0913
Num of F 20.247 37 0.807
o] Max F -0.031 38 0.975
Num of F 0.038 38 0.970
o | MaxF 20.844 38 0.404
Num of F £0.488 38 0.628
R Max F 20.796 38 0.431
" | NumofF 0.802 38 0.428
R Max F 0372 38 0712
— | NumofF 1.250 38 0219
o Max F 20.063 38 0.950
Num of F 0.032 38 0.975
*p<.05

4.+=01d A&
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SRR EERDICPEE
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Figure 6. Formant spectrogram showing when the log converted sum of F1
and F2 SD is minimum (vowel /i/, under maximum Formant frequency:
9,600 Hz, number of Formants: 7)
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J97. 252 WskE £ XUE EEUAF A Y 499
IHE ~HEZ T /0], H] THE: 9,600 Hz, THE 7| 7)
Figure 7. Formant spectrogram showing when the log converted sum of F1
and F2 SD is maximum (vowel /i/, under maximum Formant frequency:
9,600 Hz, number of Formants: 7)
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