VowelQuest

The speech synthesis tool VowelQuest is a piesefbivare for phonetic/phonological
research into vowel systems

VowelQuestallows the user to pinpoint vowels in the acouspiace, by identifying what
constitutes aurally the best fit to each of the glswn their language. The tool provides as
output the list of formant frequencies that cormspto these perceptually identified vowels.

The user ‘gropes around’ by clicking in the F1-F&ne, and hears the corresponding sound.
The third formant, F3, is modified independenttyorder to facilitate the search in the F1-F2
acoustic plane, the user is able to visualize bwHatest point that they clicked (current
values, corresponding to the sound that is plagad)the previous point, so as to be able to
track the difference between successive choices.

This software is based on program of Pr. René &aragned « Best Vowel », written in
Borland C Builder for specific experiments in sgeecoduction research. The program was
written anew in the Visual C language, with René€a permission. New features have
been added to make the tool more readily usablelice users.

Highlights:

« Atool to become familiar with formant synthesis
Synthesizing speech from formant values is a goaylte approach the Acoustic
Theory of Speech Production (Fant 1960), whiclméskiackbone of modern
approaches to acoustic phonetics (e.g. Steveng.1998

« Friendly interface
The present tool retains the advanced functio®. @arré’s original script. But the
interface was devised so that the tool can be bgetudents without a prior
command of phonetics software. Beginners shoultliifieasy to get started and use
this software for perceptual tests.

« Unicode encoding for vowel symbols
to ensure correct display of International Phonatpghabet symbols, as well as of
orthographic representations in any of the wond'ging systems.

- Manipulation of three formants
In many vowel systems, the third formant is an ingoat dimension of the acoustic
definition of vowels. For example, the contrastimstn /i/ and /y/ is typically a matter
of F3 target, and rhotic vowels (as in American lishgird or Mandarin-er JL) are
characterized by an especially low F3, sometimésab2,000 Hz.

Installation

VowelQuest program can be started directly froncasefile in the unzip folder.

! http://ren.carre.pagesperso-orange.fr/index.htm



User guide

Step 1 Data preparation

First of all, user need to prepare (or use exitisgof vowels to test. Then they can demand
other people to pinpoint vowels in the acoustiacepay identifying what constitutes aurally
the best fit to each of the vowels in the list.

The format of the file containing list of vowelsdescribed in the figure below.

File Edit Format View Help

NbVowel: 16

1 Lanh a 50 350 1380 2650 3500 50 100 200 300
2 Le e 50 350 1380 2650 3500 50 100 200 300

3 La a 50 350 1380 2650 3500 50 100 200 300

4 Léc o 50 350 1380 2650 3500 50 100 200 300
5 Lo o 50 350 1380 2650 3500 50 100 200 300

6 Lan a 50 875 1500 2500 3700 50 100 200 300
7 Lan a 50 470 1320 2500 3600 100 150 200 300

+ First line indicates number of vowels to tesNbY¥owel:#” with # is the number of vowels.
+ Following lines: Each line contains informatiar £ach test, space-delimited data.
“ID Example Testvowel Vowelduration F1 F2 F3 F4 B1B2 B3 B4~

For example, Line no 10, we do a test for vowel fef example in the word “Le”, with the
vowel duration is 120 millisecond, formant vall&s=350, F2=1380, F3=2650, F4=3500,
and formant bandwidths B1=50, B2=100, B3=200, B4=3he Example and the Testvowel
can be written using UTF-8 character in orthographiPA.

Step 2 To start testing, select the text file containliisgof vowels. Then click Start button.

Input File ListeVn.txt E] F—
Number of items
V Duration (ms) 150 [F1<<] [Fl<] [F1>] [Fl>>]
FO (Hz) 120
NbTests 1 [F2<<] [F2< ] [F2> ][F2>>]
Result File Rclxls (Fa<<| [F3<| [F3> | [F3>>]
T
v Synthesized Signal
Item number
Locate as in
Number of trials (<200)
Validate Save this Sound
and Next




Step 3 For each vowels, you will see the question, f@meple“Locate “e” as in “Le” ?”.
Then click left mouse inside the F1, F2 plane (&/kitea) to find suitable value for this
vowel.

Vowel Quest > T — -~ o
* Curentwial « Previous tial
Input File  ListeVnixt () F2 >
Number of items 16
V Duration (ms) 50 IF1<<] [F]<] [Fl>] IF]>>]
FO (Hz) 120
NbTests 1 [F2<<] [F2<] [F2>] [F2>>]

Result File  Rclxis (Fa<<| [F3<| [F3> | [F3>|

F1

<.

Synthesized Signal

Item number 1 .

Locate asin Lanh ) T ) % 0 %0

= Time (ms)
Number of trials (<200) 5

- Save this Sound ‘

and Next

You can use also button group on the right to nyolif, F2, F3 values of this vowel step by
step.

Vowel Quest
* Curemwial + Previous wial
Input File ListeVn.txt E] F2—>
Number of items 16
V Duration (ms) 50 [F‘I<<] [F1<] [F‘I>} [F'I>>]
FO (Hz) 120
NbTests 1 [F2<<| [F2< | [F2> | [F2>>]

Result File Rclxis (F3<<| [F3< | [F3> | [F3> |

F1

<

Synthesized Signal

Locate in Lanh

Number of trials (<200) 5

= Save this Sound

and Next

For tracing, in the F1/F2 plan, there are always ¢alor points (red and blue). The red point
is the previous trial and the blue point is therent trial.



If you want to save this sound, please use “SageSbund” button.

Vorei Qs ——— ———— (oo
* Currenttrial + Previous trial

Input File  ListeVnixt () e

Number of items 16

V Duration (ms) 50 [Fis<] [F1<] [F1>] [F1>>]

FO (Hz) 120

NbTests 1 [Fz«] [F2<] [F2>] [Fz»]

Result File  Rclxis (Fe<<| [F3< | [F3> | [F3> |
e
v Synthesized Signal

Item number 1 . "

Locate asin Lanh

5 Time (ms)
Number of trials (<200) 5
o and Next

Step 4: When you finish finding the best value for therent vowel, click “Validate and
Next” button to continue testing the next vowel.

Vowel Quest . i ’ - [
* Currenttrial + Previous trial

Input File ListeVn.bxt E] F2—>

Number of items 16

V Duration (ms) 50 [H«] [F1<] [F1>] [F1>>]
FO (Hz) 120

NbTests 1 [F2<<] [F2< ]| [F2>] [F2>>]
Result File Rclxis (Fa<<| [F3< | [F3> ] [F3>]

F1

<

Synthesized Signal

Item number 1 . - | J[“»“ H‘l“‘] ”{ []J U

Locate E as in Lanh

0 10 20 30 40 50
Time (ms)
Number of trials (<200) 5
= Save this Sound

and Next

Step 5: When finishing all vowels in the list of vowalll information done by subject will be
recorded in the output file (the file name indichiie Result file text box).

The output file contains two parts, one for sawafigiser’s trials for each test, and one for
resume.



[

Home | Insert | Page La: | Formula | Data | Review | View | PDF arcl | & @ = & = “ Home | Insert | Page La: | Formula | Data | Review | View | POF Arcl| & @ o & =
[Py % omi - - g Ty p @ R FIRST PART RS T T (] (sl @) =% |
‘ - LI A0 7. SETN Al it Number Styles  Cells @-a- - ‘ MRS AN AR g-a-
pafm = T Mo e Alignment) Number| Sty e 2- |- First vowel paste > | NN lignment Nun'vb St,'\es Cf\\s 2-
| Clipboard 1 F Editing | Clipboard & Font . Editing
‘ e - L F1 F2 F3 of the final trial fL Su2 - s M|
A [ F I A [ c D E F (G 7N

i 1 | 562 1784 2650 91 678 1581

2 339 S14 | F1 F2 (F3) of each trial 92 724 2003

3 310 1483 93 15 832 1995 2500

4 570 1572 / 94 608 1849

5 626 947 95 711 2019

6 470 1061 L—"1 96 832 1995

7 418 1402 97 16 783 2060 2500

8 583 1784 98 590 2011

9 490 825 Second vowel 99 680 2092

10 483 1516 100 783 2060

11 531 2230 101

12 665 2190 102

13 729 1922 103 1 562 1784 2650

14 688 1483 104 2 760 2019 2650
|15 547 1386 105 3 608 1686 2650

16 |__Ise2 1784 SECOND PART N 4 601 1694 2650

17 [ ——18 2650 : 107 s 686 1564 2650

18 475 1304 List for voweltest; 108 6 693 1889 2500

19 370 1824 F1 F2 F3 of thefinal trial (the best position)| ;.o 7 265 1816 2500

20 549 1784 for each vowel test 110 8 739 2019 2500

21 670 1442 111 9 757 1605 2650

2 544 1061 112 10 711 1824 2650

23 462 1215 113 1 590 1922 2650

24 449 1686 114 12 716 1613 2650

25 565 2052 115 13 775 1832 2650

26 704 2271 116 14 724 2003 2500

27 760 2019 117 15 832 1995 2500
| 28 3 608 1686 2650 118 16 783 2060 2500

29 554 1321 119

30 475 1808 120

21 431 1621 il 4 121 1 s
W 4> M| Rel JYd K} i | K 4% | Rl /53 « »
|Ready = | EB|O) [ 100% (= { & I Ready | BB\ & 100% (- [ +

The first part contains information for three fomh&alues F1, F2, F3 for each trial of each
vowel test. The second part contains informatiartte best trial of each vowel test.

Contact

Speech Communication department , MICA Internali®esearch Institute.

Post address: Room 1004 - Building B1 - Hanoi umsing of Science and Technology — Nol
Dai Co Viet street — Hai Ba Trung — Hanoi - Vietham

Email :

+ Nguyen Viet Son (Viet-Son.Nguyen) at mica poitit @oint vn
+ Alexis Michaud (Alexis.Michaud)

+ Nguyen Tien Thanh (Tien-Thanh.Nguyen)

+ Do Thi Ngoc Diep (Ngoc-Diep.Do)



