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Introduction 

Conclusions 

The data consists in the occurrences of stressed 
oral vowels in two different long recordings 
done in the village of Malhadas comprising 8 
speakers. 
 
We selected three male and three female 
speakers and evaluated their productions. The 
selection of informants took into account some 
sociolinguistic characteristics, namely gender, 
age, occupation and educational level attained, 
aiming at gathering as diverse as possible a 
universe of speakers from the available 
recordings.  
 
We measured the values of F1 and F2 of each 
stressed oral vowel for each of the selected 
speakers. The mean values of these 
measurements for each vowel identified as 
distinct in the literature can be seen in the 
graphs below. 

We measured the first two formants of the production 
of stressed oral vowels by six native Mirandese 
speakers. The statistical analysis of the data showed 
some distinction, albeit fine, can be posited between 
open-mid and close-mid vowels.  
 
Even if the distinction is based in a single formant in 
each case, that should be deemed important enough, 
as vowel categories are usually distinctive in fine 
detail. We opted for making a distinction between 
each of these pairs in the phonetic transcription: 
while we can always merge them easily in the future if 
further studies reach different findings, the opposite 
would be impossible. 
 
We found evidence of the existence of seven discrete 
stressed vowels at the phonetic level, as described in 
the literature, but the occurrences of close-mid front 
and back vowels could be contextually determined. 
Further studies will have to be done to determine if it 
can be positively stated that at the phonological level 
Mirandese has a five vowel system.  
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Mirandese TTS 

Methods 

Main objectives 

 In the context of its citizenship projects, the MLDC 
aimed to do the same for Mirandese, a locally 
official language spoken in Northeastern Portugal. 
Since Mirandese lacks all of the resources listed 
above, including base phonetic and phonological 
studies, this project involves a number of tasks that 
are not usually as problematic. 
 
To help tackle those issues, the MLDC liaised with 
the Mirandese Language Association and the 
Institute for Theoretical and Computational 
Linguistics to gather enough data to fulfill the 
needs required for the creation of a TTS system 
under the well-established in-house-built routine.  

Distribution of F1 and F2 

  
 
 
 
 
 
 
 
 
 
 

Fig. 1: F1 and F2 mean values, women. 
  
 
 
 
  
 
 
 
 
 
 
 

Fig. 2: F1 and F2 mean values, men. 

Analysis and results 

We conducted statistical tests over the data of female 
speakers (better sound quality) to determine the 
distinctiveness of close-mid and open-mid back and 
front vowels. For the front vowel distinction, only the 
one way ANOVA test for the measured F2 values 
showed a statistically  relevant difference (p<0.05). 
For the back vowel distinction, again only the one 
way ANOVA test showed a statistically significant 
difference, this time between the F1 values.  
 
All the cases where a clear close-mid vowel occurred 
took place in the same context, as the nucleus of a 
rising diphthong. 
 
Although no strong statistic correlation could be 
established between the nasal vowels we measured 
and any of their oral counterparts, they proved to be 
closer to the open-mid segments we identified, 
hence giving us a strong indication of what the 
representing symbol should be. 

-   Determine a Mirandese phone-set 
-   Develop a 100k+, high-quality lexicon with: 

-POS-tags 
-Syllabification 
-stressed vowel identification  
-phonetic transcription 

 
- Create a corpus of Mirandese text with 1M+ 
tokens that is as balanced as possible  
- 5000 phonetically rich prompts read by two 
speakers under high-quality studio conditions 
- Develop TN terminals and rules for Mirandese 
 

Expected result: an intelligible TTS system. 

Goals 

Data Collection 

References 

This study aims at outlining a first acoustic 
characterization of the stressed oral vowels of 
Mirandese. Its primary function was the definition of 
a base phone-set for a TTS system. The values of the 
first two formants of each of the vowels were 
measured and, in cases were doubts arose, statistical 
tests were conducted to determine vowel 
distinctiveness.  

The main questions in the definition of the phone-set 
had to do with the status of close-mid and open-mid 
vowels, for which there are different accounts in the 
literature. The biggest issues where the following: 
 
- determine whether there is enough evidence to say 
there are discrete pairs of  open-mid and close-mid 
front and back vowels; 
- in case there is a difference, determine whether it is 
context-dependent; 
- determine the best symbols to represent the non-
close front and back nasal vowels. 

To develop this study, we went through the following 
steps: 
- gather a small database of recordings of central 
Mirandese stressed oral vowels; 
- measure F1 and F2 values; 
- get a clear indication of whether a distinction 
between close-mid and open-mid vowels can be 
postulated by means of one-way and two-way 
ANOVA tests; 
- analyze whether the distinction is context-
dependent; 
- determine to which oral vowels their nasal 
counterparts are closer in order to find the best 
symbol to represent them. 
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