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ABSTRACT: Development of a text-to-speech (TTS) system for a language normally requires a big workload, it need much
research on spoken language processing and also linguistic research. For minority languages or under-resourced languages (so
called unsupported languages), building a TTS system is very hard work, in some cases it is impossible, due to the lack of available
resources and linguistic knowledge. This paper presents the experiment of building a TTS system for Muong language, a minority
language of Vietnam, following the ‘faking input” approach. Based on the phonetic correlation between Muong language and
Vietnamese language - a closely related language, a set of phonetic transformation rules was proposed to transform the text input of
Muong language to the suitable input of Vietnamese Text-To-Speech system. That allows synthesizing the Muong speech by
available Vietnamese TTS systems. The Muong synthesized speech was thus evaluated by Muong peoples in perception tests. The
result shows that the synthesized speech is well understood, this suggests the possibility of this approach for rapidly and simply
building TTS systems for unsupported languages.
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I. INTRODUTION

Today's speech-processing technology plays an important role in many aspects of human - machine interaction.
Many voice interaction systems have been introduced recently allowing users to communicate with devices on a
variety of platforms such as smartphones (Apple Siri', Google Now? Samsung S-Voice®) smart car (BMW?*, Ford®,
etc), smart home (Amzone Echo®, Google Home"). In these systems, one of the main components is speech synthesis,
or Text-To-Speech (TTS), which can convert input text into speech. Developing a TTS system for a language is not
only the deployment of speech processing technique, but also requires linguistic research such as phonetics, phonology,
syntax and grammar. Therefore, currently TTS systems are available for 20 or so of the world’s major languages, for
thousands of other, so called “unsupported” languages, no such technology is available [1]. That is because of lack of
critical requirements to build a TTS system such as specific speech data and linguistic knowledge.

Vietnam is a multi-ethnic country with 54 ethnic groups®. Of which the Kinh, who speak Vietnamese, is the
majority ethnic group accounting for 85.6% of the total population. The remaining 53 ethnic groups are ethnic
minorities accounting for 14.4% [2]. It is the abundance of ethnic groups that leads to cultural diversity and especially
to the language. Our concern is to provide support to those who speak 53 ethnic languages. Among them, Muong is
one of the five largest population ethnic groups in Vietnamese, but it does not yet have the official writing system. That
make Muong language is still an under-resourced language in Vietnam, although having more than 1 million speakers.
With these reason, Muong language was chosen as the objective for this research. The goal is to build a Text-to-Speech
system for Muong rapidly and cheaply.

Our approach to build a TTS for Muong following the idea proposed by Evans, Polyzoaki and Blenkhorn [3].
The idea is to use an existing TTS system for a primary language (basic language - BL) to "emulate” TTS for an
unsupported language (target language - TL). In that study, this method was applied to develop fake synthesizers for
Greek, Albanian, Czech, Welsh, and several other languages. Using the same technique in 2006 , Harold Somers et al.
[1] has developed an experiment with Somali by “faking” on the TTS system of German. In this paper, we will present
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the proposal to synthesize the Muong speech by faking some available Vietnamese TTS systems. After the
introduction, section Il present the proposal of building TTS for Muong. Based on the phonetic correlation between
Muong language and Vietnamese language - a closely related language, a set of phonetic transformation rules was
proposed to transform the text input of Muong language to the suitable input of Vietnamese Text-To-Speech system.
The Muong synthesized speech was thus evaluated by perception test with native listeners, presenting in section Ill.
This paper ends with some discussion and conclusion.

1. FAKING TTS FOR MUONG

The ideal of faking approach for TTS based on the phonetic relation between the BL and the TL. The work of
building a faking TTS for an unsupported language includes the following tasks:

- Choosing a BL which is linguistically close to the TL.
- Proposal orthography mapping between BL and TL, based on the phonetic similarly between 2 languages.
- Building the faking TTS for BL by applying the phonetic mapping on the available TTS of BL.

This section will present our work in building a faking TTS for Muong, target language (TL), using Vietnamese
as the basic language (BL)

A. The linguistic relation between Vietnamese and Muong

Vietnamese, the official language of Vietnam, is spoken natively by over seventy-five million people in
Vietnam and greater Southeast Asia as well as by some two million overseas, predominantly in France, Australia, and
the United States. In Vietnam, Muong is one of the five largest population ethnic groups. In terms of language family,
Vietnamese and Muong are belongs to the same group Viet Muong belong to the Mon-Khmer branch of the
Austroasiatic family [4].

Khomer, Ro Mim ]

Koho, Mnéng, Xtiéng, Ma, Cho ro ]

Xo Ding, Hré, Gié - Triéng, Ko, Briu |

Bru-Vin Kidu, CoTu, TAOi |

Viét, Mwdng, Thd, Chirt, Cudi, Poong, Arem, Mi Liéng ]

Kho m, Xinh Mun, Khang, Mang, O Pu ]

Figure 1. Mon-Khmer branch of the Austroasiatic family [5], 175-176

As one of 5 largest spoken languages in Vietnamese, Muong language have been study since the middle of the
last century [6]-[10]. These researches focus on issues such as describing the phonetic characteristics of Muong
dialects in localities different [10], [11]; the history of Muong origins [6] or some proposal for transcription and writing
[8], [12], [13]. However, until now, Muong does not yet have the official writing system. Muong has an indisputable
similarity with Vietnamese, in term of phonology, tone, syntax and vocabulary [14]. Like in Vietnamese, Muong have
many dialects. Among them, the Muong dialect of Hoa Binh province is the most widely spoken, and the only Muong
dialect have an official proposal for writing system [15]. The Hanoi Vietnamese and Muong dialect of Hoa Binh were
chosen as the BL and TL for this experiment of “faking” Text-to-Speech system of Muong language. The following
section discusses the phonetic characteristics of the two languages and suggests the phonetic transformation rules for
faking method.

B. Phonetic transformation rules for Muong faking TTS

The phonetic transformation rule set is the most important factor of TTS system using faking method. The
objective of these rules is to transform the orthography (writing text) of target language to the suitable orthography of
BL, in order to using in TTS of BL. The transformation rules are proposed base on the phonetic similar between BL
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and TL. In this work, based on the phonetic characteristic of Muong and Vietnamese, which have been studied in many
linguistic research, the transformation rule between these two languages was proposed. When comparing Vietnamese
and Muong, the phonetic element of two languages can be divide into 3 group:

- Equivalent elements: Muong phonemes coincide with phonemes in Vietnamese, so we can use equivalent
simulations.

- Closed elements: Muong phonemes are similar to phonemes in Vietnamese, so we can use simulators to
replace phonemes approximate.

- Distinct element; Muong phonemes are not found in phonemes in Vietnamese, in this paper we are not deal
with this problem, it will be resolved in the future work.

The following will present the proposal for the transformation rules between Muong and Vietnamese in term of
consonant, vowel and tone.

Firstly, in terms of the initial consonant, Muong Hoa Binh has 24 initial consonants /b, k, ¢, d, g, h, hr, k", kI, I,
m,n, g p Pttt v, w, s, 2/ [15], the Vietnamese has 20 initial consonants which are /6, t, t", d, t¢, k, 2, m, n,
n,n, f, v, s, 2 %y, h, w, I/ [4]. Closed consonants between Muong and Vietnamese are /b - b, ¢ - t¢, g - y, K'—x, p"—
f/, they are part of the reason for the decline in the quality of synthetic speech. The five consonant phonemes in Muong
are not in Vietnamese: /p, r, hr, tl, kl/, in writing respectively p, r, hr, tl, kl. The Muong Hoa Binh final consonants
consists of 9 consonants /p, t, ¢, k, m, n, n, n, I/ and 2 approximants 2 /w, j/ [15]. Hanoi Vietnamese licenses eight
segments in coda position: three unreleased voiceless obstruent /p, t, k/, three nasals /m, n, i/, and two approximants /j,
w/. With consonant tone Ha Noi Vietnamese distinguishes the palate of the mouth /Kp/ followed by o, u, 6 (foym1/ -
ong) and /y/ followed by i, &, a (/sik1/ - xich). With the nasal consonant distinguish the next /gm/ followed by o, u, 6
(/ogm1/ - 6ng), and /y/ followed by i, &, a (/kin1/ - kinh) [4]. So that, we see only seven consonants /p, t, k, m, n, p, y/
and two semi-vowel /w, j/ in Muong is equivalent to 6 consonants of vietnamese. Two consonant /c, | / we must find
alternative equivalent in Vietnamese. This issue will be addressed in the following article. Muong has one medial /w/ is
written in w. For example, kwél khwin (smoking), khwii (snack); kwa (we), kwai (throw), kwang (clean). Vietnamese
has a medial /w/ written by two letters 0 and u. Example hoa qua [15].

In the vowels system, Muong Hoa Binh has 14 vowel sounds /a, &, ¥, €, €, i, 9, 0, ¥, U, w, io, w, ua/ [15], the
Vietnamese have 16 vowels and two vowels: /a, 4, ¥, €, €, i, 9, 0, ¥, U, w, io, wa, us, 3, & [16, p. 58]. So that, we can
see that the vowel system of Muong and Vietnamese is equivalent in 11 vowels and 2 diphthongs. The difference is
that, in the Muong language, the diphthong /w/ is a transitive of dipthong wo, in Vietnamese it is transcribed into
/we/. There are several differences in orthography which required us to adapt Muong spelling rules to Hanoi
Vietnamese, for example changing éé to €, 00 to o, 66 to 6, uu to u, uu to u [15]. As for the vowel system, Vietnamese
has 16 vowels [17]. Muong monophthongs, written with the vowel letters a, e, i, 0, u correspond reasonably equivalent
to Hanoi Vietnamese vowels written similarly. Muong has 14 vowels, and the diphthong /w¥/ - wo is replaced by
another transcription /wa/. Hanoi Vietnamese has quite complex letter-to-phoneme mappings, especially to do with
voicing. The Muong-to- “Hanoi Viethamese” transliteration process is largely but not entirely automatable, so some
manual revision of the texts is necessary.
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Figure 2. Tonal system of Muong (a) [11, p. 84] and Vietnamese (b) [18]

In terms of tone, most authors when studying the tone of the Muong dialect all say that Muong has 5 tone ([7],
[81, [9], [12], [11]). Other authors, including Hoang Thi Chau, who surveyed the Muong language in the epic poem
"P¢ dat dé nude” show that, there are only four tones [18]. The local style has made the tone system of the Muong
dialect based on the difference in tone of the tone 2, Nguyen Van Tai (generalized) classified the tone system of the
Muong dialects into two groups: group 1 - characterized by the break of tone 2, group 2 - characterized by the break of
the tone 2 in the high or low tone. In this paper, we use the Muong tonal system described in [15], which contain five
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tone: 33- Level, 42- Falling, 323 - Falling Rising, 34 - High Rising, 342?- Low Falling. Meanwhile, Hanoi Vietnamese
have 8 tones, a six-tone paradigm in open or sonorant final syllables and a two-tone paradigm in syllables ending in an
unreleased oral stop (Figure 2) [4]. We propose using 5 Vietnamese tones: level (Al), falling (A2), rising (B1), drop
(B2), curve (C1) to faking the 5 Muong tones.

Following the phonetic characteristics analysis between Vietnamese and Muong above, the phonetic mapping
for consonants, phonemes, vowels and tones between Muong and Vietnamese are proposed in the tables Table 1.

Table 1. Muong and Vietnamese phonetic comparison (orthography in bold, IPA in italic; Vi: Vietnamese; Mu: Muong)

Group Equivalent Closed Distinct
Muong | Viet Muong | Viet | Muong | Viet Muong | Viet
" k,c/k!  k,c,qlkl/ ti/ ti/ b /b/ b /6 hr /hr/ -
= h /h/ h /h/ thit"/  thit"/ | chic/ chtritd | KIKI/ -
5 L1/ |11/ v I vl | dldl - ald | plpl -
§ m /m/ m /m/ ww  uow | glgl glyl r/r/ -
T n/n/ n/n/ X Is/ X Is! kh /k"/ kh /x/ t i/ -
= ng /gl ng, ngh/yl z/z/ d, gi/z/ | phi/p" ph /f/
B nh /nl nh [/
- p /p/ p/p/ nh /nl nh /n/ chicl -
- St ti/ nglyl  nglyl L -
S5 | o c I/ wiw o, uiw/
§ m /m/ m /m/ i,ylil i,ylil
n/n/ n/n/
aa, a/a/ alal 00, 6 /o/ 0 /o/
alal alal o/ o/
5 al#d alsd uu,u/u/ uul
% eld eld ww,w/wl  w/wl
> éé, éle/ élel ié fial ié fial
ifi/ i fi/ ub fual ub fual
00, 0 /J/ o/d wo /wyl  wo luwonl/
Glide | ww/ | uomi
Muong tones Vietnamese tones
33 - Level Al — Level <Ngang>
8 42 - Falling A2 — Mid falling <Huyén>
2 324 - Falling Rising C1 — Low falling < Hoi >
34 - High Rising B1 - Rising <Sic>
342? - Low Falling B2 — Low glottalized <Nang.>

Based on the above phonetic comparisons, the transformation rules are proposed for mapping from Muong
orthography to Vietnamese orthography, which can be read in Vietnamese TTS. For equivalent and close cases, the
transformation rules are the simple replacement of Muong item by Vietnamese items in Table 1. For the distinct case, it
is impossible to transform these items in Muong to any item in Vietnamese. Therefore, that cases are not considered in
this study and will be deal in the future work. Table 2 shows some examples of applying transformation rules to
convert the Muong text into input text for Viethamese TTS.

Table 2 Examples of applying transformation rules to convert the Muong text into input text for Vietnamese TTS

Muong Text Faking text for Vietnamese TTS English
Ho tang hoc bai Ho tang hoc bai ‘I'm studying’
Ho phai za ty dong bay? Ho phii da ty déng bay? ‘I'm with you go out?’
Nha za chiém tir cai chang? Nha da chiém tir ciii chang? “Your house has many pigs?’

C. Building faking TTS for Muong

The purpose of this work is to find out a simple and cheap way to generate Muong synthesized speech.
Therefore, our approach is to develop some independent module, which can convert the Muong transcript to the
suitable input of available Vietnamese system. This approach allows Muong TTS to be developed independently, and
can works with different Viethamese TTS systems. Figure 3 shows the structure of Muong faking TTS system, which
includes 3 main modules.
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Figure 3. Faking TTS for Muong

Firstly, The Muong G2Phone Tool is to convert the Muong text into IPA of Muong. The input is a Muong
writing text, using the Muong Hoa Binh writing system proposal in 2016 [15]. The output of this module is the Muong
phonetic transcription in IPA. Muong G2Phone Tool is developed in Java, using G2P rules set is based on phonetic
research of Muong [11]. Secondly, the Muong Faking IPA module is to convert the Muong IPA into IPA transcribed in
Vietnamese and then convert it into transcription text so that Vietnamese TTS can be read. The faking rules set is based
on the proposal transformation rules mention in section I1.

For the Vietnamese TTS system, with the independent module structure, the system can be applying with
different Vietnamese TTS systems (as in Figure 3). There are two main current approaches in speech synthesis: unit
selection approach and statistical parametric approach (HMM/DNN). The available Vietnamese TTS system are also
follow these two approaches, such as VOS TTS (Voice Of Southern Vietnam) °, MICA TTS %, vnSpeak™ (unit
selection technique); VAIS TTS™, OpenFPT TTS™ (statistical parametric technique). According to [19], the unit
selection approach has advantages of producing high quality at the waveform level, because it concatenates speech
waveforms directly. This technique is also easy to implement [20], and has been researched in a longer history. By
contrast, statistical parametric approaches, which generates the average of some set of similarly sounding speech
segments [19], cannot be compared with unit selection in producing natural voice [21]. For testing Muong faking TTS,
we chose the Vietnamese TTS system of both technique, in order to examine whether the TTS technique affect to the
sound quality of Muong synthesize Speech. We also chose the Viethamese TTS as web service for convenience in
using and pairing the module. Finally, two TTS web service for Vietnamese, which both support generate Hanoi
Vietnamese speech, were chosen for our experiment. They are MICA TTS service (unit selection technique - TTS1)
[22], [28], [29] and OpenFPT TTS (statistical parametric technique - TTS2). The faking results of the built-in system
with 2 Vietnamese TTS will be tested in the section later.

I11. EVALUATION
The objective is to examine whether the native Muong listener understands the faking Muong speech and how
do they judge the quality of Muong faking speech.
A. Testing materials

The testing material were design to examine the transformation rules proposed in section Il. The test data so is
divide into 3 groups:

- Group 1 — Faking tones testing: For examine whether the proposal Vietnamese tone can “fake” the Muong
tones. Five tones in Muong were set in 5 syllables, with simple structure (Consonant-Vowel) and put in a
same containing sentence, as in Table 3.

Table 3. Testing material for faking tone

Muong Tone Vietnamese tone for faking Containing sentence IPA Faking | Vietnamese
(in Muong) text meaning
33 - Level Al — Level <Ngang> ka kaAl ca ga
42 - Falling A2 — Mid falling <Huyén> me meA2 me me
34 - High Rising C1 — Low falling < Hoi > na naB1l na nd
324 - Falling Rising B1 - Rising <Sac> té teCl té geé
3427 - Low Falling | B2 — Low glottalized <Nang.> mé meB2 mé me

- Group 2: Phone transformation testing, 5 equivalent phonemes will be tested in five sentences requiring the
listener to clearly state the words that he or she has just heard, and evaluate the sentence quality.

% http://www.ailab.hcmus.edu.vn/

19 http://mica.edu.vn/vova/

Y http://www.vnspeak.com

12 https://vais.vn/en/text-to-speech-service/
3 http://ngtts.stis.vn/#/demo
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Table 4. Testing material for faking phone (the concerning phonemes in bold)

Muong Transcription IPA Transformation Faking text Vietnamese
word (IPA) for TTS meaning
bang ban1 banAl bang con hoing

cha cal tecaAl cha vuon
gé ged yeB1 ghe ghe
kha khal xaAl kha vot bat ca

phui p"uil fuiAl phui vui

- Group 3: General testing, with the remaining phonemes left, we took out a set of 5 sentences for the Muong
people to listen and record their sentences just heard, and evaluate the quality of the sentence.

Table 5. Testing material for remaining phonemes

Muong sentence | Muong IPA IPA transcription Faking text Vietnamese sentence
Cht mua cta 0i? | cud4 mual cua3d oil cuBl1 muoAl cuoCl 2iAl Chti mua cta 0i? | Anh mua cua ai?

Ho tang ctim lo hol tagl cum4 105 hoAl tanAl cumB1 1bB2 Ho tang cim lo | Téi dang say lua

Cai chi ni? kai3 cil nil kaiC1 ciAl niAl Cai chi ni? Céi gi day

Da bi thiand a? | dal bi4 t"ia4 no4 a2 daAl biB1 t"ioB1 noB1 aA2 Dabithiand a? | May bi lam sao thé?
O 14i in com hdi | ¥3 lai4 anl kym1 hai4 | ¥C1 laiBl dnAl kymAl haiB2 | O 1ai an com hai | O lai an com nhé

Fifteen sentences of 3 group above were set as input of faking TTS system for Muong with 2 Vietnamese TTS
(as mention in section I1). Totally, the output are 30 synthesized utterances (15 sentences x 2 TTS techniques). These
utterances are stored as audio files to using in the perceptual test.

B. Experiment protocol

The testing protocol was designed following the testing method for synthesized speech, proposed by ITU [30].
This test was design for 2 purposes:

- Examine the intelligibility of Muong faking speech: whether the listener can understand exactly the content of

the testing sentence.
- Evaluate the quality of the synthesize sound: How the listener judges the natural of Muong faking speech

The test is set up in a quiet room, using a normal headset at a basic hearing level. Seven Muong natives (2 male,
5 females, with a mean age of 25) participated in the test. Five of the participants speak the dialect of Muong Hoa Binh,
two participants speak the dialect of Muong Tan Son, Phu Tho province, all of them know Muong Hoa Binh writing
system. The Muong participant all know Vietnamese also. For testing, the listener will listen to each sentence one to
three times. After listening, the listeners were asked to:

- (1) write down the sentence they heard in Muong text and in Vietnamese meaning. That will be use for the
intelligibility factor.

- (2) and giving them the quality assessment scores. The score is calculated on the following scales: 5 - Very
good (like natural voice), 4 - Pretty (quite natural), 3- Moderate (Acceptable), 2 - Poor (Hard to hear), 1 - Bad
(Inaudible).

C. Results
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Figure 4. Intelligibility and MOS Results for Muong faking tones

Figure 4 shows result of intelligibility test and MOS test [30] of the Muong synthesized speech on 1% group
(Tone Testing). The result shows that basically the Muong tone was successfully identified, only the Falling tone, the
High Rising tone and the Falling — Rising tone were recognized at 71%, 71% and 57% respectively. In general, for the
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intelligibility tone test, both TTS systems are well recognized. TTS1 has higher recognition rates on Falling Rising tone
and Low Falling tone. For the MOS tone test, the average rating of TTS1 is 3.71, TTS2 is 4.14. This result shows that
both TTS systems are highly regarded for their quality. In the figure, the level, falling, falling rising, low falling tone
can be replaced by equivalent, high rising tone has low recognition rate to find the appropriate alternative.

mmTTS1 maTTs 2 e TTS 1(Intel) —===TTS 2 (Intel)

5 100

4 80
° o E5
8 23
= 2 40 % §

1 20

0 0

b-b c-te g-Y kh —x ph —f
Closed Phonemes

Figure 5. Intelligibility and MOS Test Result for faking close phonemes

The results of test group 2, the closed phoneme test is presented in the Figure 5. Three pairs of phonemes are
nearly equivalent /c - tg, kh — x, ph — f/ with a 100% identity, pair of phonemes /b - b/ have a mean of 57%, the rate of
identification of the phoneme pairs /g - y/ is rather low, 29% with TTS1 and 43% with TTS2. The average quality
rating of TTS1 was 3.89, of TTS2 was 3.83. This is a fairly high score, and both systems produce roughly equivalent
results. Thus, closed pairs of / ¢ - tg, kh - X, ph - f/ can be used as substitutes, the / b - b / phonetic pair may be studied
further. In combination, the / g - y / closed phoneme pairs have a low understanding rate, so we must use a different
approach instead of the one used.
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Figure 6. Intelligibility and MOS Test Result for Equivalent phonemes

The results of test group 3, similar phonemes test are shown in the Figure 6. One hundred percent absolute rate
with sentences 1, 2, 3. Sentence 5 has a high recognition rate of 100% with TTS2, 86% with TTS1. Sentence 4 has an
above average identification rate of 57% with TTS1 and 71% with TTS2. The average quality rating of TTS1 is 4.41,
of TTS2 is 4.26. This is a fairly high score, and both systems produce roughly equivalent results. The general MOS test
results for 3 test group. The average quality rating of TTS1 is 3.90, of TTS2 is 4.08. This is a fairly high score, and
both systems produce roughly equivalent results. A set of phonemes of equivalent phonemes has high recognition rates
and quality scores indicating that one can use this method to develop a faking TTS.

1V. CONCLUSIONS

The results show that, the Muong faking synthesis system is understandable but not immediate in some cases.
Some synthesized speeches are unclear but in general, most synthesized speeches are intelligible for listeners.
Participants feel the faking voice is similar to Vietnamese, and they found that the sentence does not have the
intonation as some dialects of the Muong language. This study followed closely the new writing system of Muong -
Hoa Binh; obtained results showed that cause of similarity of phonemes system, the fake-approach based synthetic
voices are understandable and perceptive. The evaluation of voice quality scores (MOS test) is quite high for the
Muong people who take the test. The study also uses two high quality TTS1 and TTS2 speech synthesis systems.
Experimental results also show that in some cases, the TTS1 system scores higher scores but in other cases the TTS2
system scores higher scores. This is also a hint that the researcher can continue to choose the direction of development
to go deeper into solving the more difficult problems in the emulation technique. In general, both TTS systems have
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produced satisfactory results. From this research, we can see that this approach can be applied experimentally to
quickly create a TTS system for the languages of some other Vietnamese ethnic minorities.

The number of testers is few, so the results may not be convergent. It is because finding people test for Muong
language is very difficult and constrained, such as having to dialect, know Vietnamese, write letters etc. This study
only treats similar elements. The distinct elements will require extensive intervention in the TTS system, such as
adding phonemes in the TTS training database, which will be investigated in the future work.
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PHAT TRIEN NHANH HE THONG TONG HOP TIENG NOI CHO CAC NGON NGO
CHUA PUOC HO TRO: THU NGHIEM VOI TIENG MUONG

Pham Vin Pong, Mac Ping Khoa, Vii Thi Hai Ha, Tran D3 Dat

TOM TAT: Phat trién céc hé thang téng hep tiéng néi tir vian ban (TTS) cho mét ngdn ngiF théng thirong doi héi nhiéu cong sirc,
nhw xdy dung bé diF ligu tiéng néi chuyén biét cho hé thang, dong thoi ciing can két hop nhiéu két qua nghién cizu vé mat ngdn ngir
(vi du: ngit &m hoc, &m vi hoc, ngén diéu) cho ngdn ngik can tong hop. Véi nhitng ngon ngit dan tgc thiéu sé hay it nguon tai nguyén
(goi la cac ngdn ngit khong dioc ho tro), viéc xay dung mét hé thong TTS lai cang gap nhiéu khé khan, doi khi la khéng thé thyc
hién duwroc do si thiéu hut cac nguOn tai nguyén va cac kién thirc ngon nga hoc. Bai bao nay trinh bay su thir nghlem xay dung hé
thong téng hop tleng ndi cho tiéng Mirong, mét tleng dan tgc thiéu s ¢ Viér Nam, theo hwéng tiép cdn “gia dau vao”. Dya trén
nhiing nghién citu ve sy twong quan ngit am giira tleng Murong va tiéng Viet (1a nhiing ngdn ngir cung thuge nhom Vigr Muong) mgt
tdp céc ludt chuyén déi ngir dm duwoc dé xudt dé bién doi van ban chir viét tiéng Miong thanh dau vao thich hop cho hé thong téng
hop tiéng néi tieng Viét. Viéc nay cho phép tgo ra tiéng néi tang hop tiéng Mirong tir hé théng TTS tiéng Viét sdn cé. Tiéng néi tong
hop tiéng Murong dau ra cia hé théng sau dé duwoc danh gid béi bai danh gid cam thy cia ngiroi Murong ban dia. Két qua danh gid
cho thdy tiéng néi Muong téng hop hoan toan c6 thé hiéu dioc. Két qua cho thdy khd ndng ciia huéng tiép can nay trong viéc xay
ding hé thong TTS cho cac ngdn ngi chuca diroc hé tro mét cdch don gian va nhanh chéng.



