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Abstract: - This paper describes the TTTS (Turkish Text-To-Speech) synthesis system, developed at Fatih
University for Turkish language. The framework of the Turkish syllable-based concatenative text-to-speech
system with exceptional case handling is introduced. TTTS is a concatenative TTS system aiming to advance
the process of developing natural and human sounding Turkish voices. The resulting system is implemented b
concatenating pieces of pre-recorded limited number of speech units that are stored in a database. Systems diff
in the size of the stored speech units affecting the output range, the quality and the clarity, therefore the numbe
of the concatenation units, synthetic units obtained and the computational power required should be kept in
balance. The letters of the Turkish alphabet and the syllables that consist of two letters at most are used as tt
smallest phonemes in the context of this study. The syllables that have more than two letters are derived fron
these smallest units. The words, which are generally borrowed from other languages throughout cultural
interactions, present exceptional behaviors and should be handled specifically. The results are evaluated b
using the Degradation Mean Opinion Score (DMOS) method.
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1. Introduction take place in a TTS system is shown as a block

The aim of the speech synthesis is producing the diagramin Fig. 1.
human speech artificially either in software or
hardware. The natural language text is converted
into speech by text-to-speech (TTS) systems.

These systems have been widely used as assistivg
technological tools for a long time. The pre-school i
kids, the people who have visual impairments or : y
reading disabilities, and the ones who suffer from | ey | TextAnalysis, Assemble | oo ecizer
severe speech impairment can benefit from these jmmpy|Lelter to Sound,|_ppunts that mach_) -
systems. The news web sites that convert written Prosody Luput fargets
news to audio content, entertainment productions _ _
such as games, cartoons, mobile tools, preparation of F19- 1: Block Diagram of the TTS System [6]
audio supplementary materials in various fields,

automated question-answering systems, attaining TTS systems can be categorized into two groups as
certain information (price list, the weather the ones that are using formant synthesis and
forecasting report, etc.) and vocalizing e-mail, faX, concatenative synthedis The strengths and
sms, and daily journals for handicapped ones areweaknesses of both technologies exist depending on
only a limited number of items that can be listed as the requirements of the systems where they are
the typical application areas of TTS. The aim of the employed.

TTS is that the system converts all digital texts and The concatenative approach is based on the small
printed texts via OCR (Optical character pieces of recorded speech. In this approach, to

recognition) into Spe(_ech automatically. Commercial prepare "Speech database", the small pieces are
and non-commercial systems have been

continuously developed and recent advances are

promising for future applications. The processes that ‘There are some other approaches such as articulatory
synthesis but not considered in the context of this study.

Dictionary Store of
and Rules Sound Units

speech
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either cut from the recordings or recorded directly fourth section summarizes testing environment and
and then stored. Then, at the synthesis phase, unitsts results. The improvements than can be studied in
selected from the speech database are concatenatethe future and some concluding remarks are
and, the resulting speech signal is synthesized aspresented in the fifth chapter.

output. In this approach, the longer the phoneme

means the more success of the system.

Concatenative synthesis has the potential for

producing the most natural-sounding synthesized 2, Speech Database Preparation

spe_eqh. I_—|owever, differences bej[ween natur_al There are 21 consonants (C) and 8 vowels (V)
variations in speech and the automatic Seg'ment‘r"t'onyieIding a total of 29 characters in Turkish alphabet.

of the waveforms can cause audible glitches in the The syllables in Turkish are formed with the

OUtLFJ)r?iE[Blélection is one of the concatenative combination of consonants and vowels in many
aobroaches. It uses large speech database and@ys: Syllables are generally formed from 1-6
PP : 9 P gharacters and contain a vowel and consonants with

gfgéﬁsssiﬁ;I{Dgp)sga:Leagggpée dOfspde'g::tﬁl pI‘ScI)?/indéil:lgsome minor exceptions. However, some of these,
.~ especially the syllables that has 5 or 6 characters are

the greatest naturalness. On the other hand, the S'Z(?/ery rare

of the database required and selecting the '

appropriate unit from this large database can cause

problems in this approach [10] . 02.18% - M0:17% 55 9304

Another concatenative approach is called the
diphone synthesis that uses a minimal speech
database containing all possible diphones (sound-to- | 535 169%
sound transitions) in a language. The size of the
diphone database may vary depending on the
language. These units are combined by DSP
techniques in the synthesis process resulting in a
quality less than the unit synthesis but generally
better than the formant synthesis and keeping the
size of the database small [8] .

The alternative to the concatenative synthesis is
formant synthesis which synthesizes artificial,
robotic sound speech by using an acoustic model
instead of human speech and avoids the acoustics
glitches. The memory and microprocessor power
requirement is less than the aforementioned The percentages of these syllables are given in Fig. 2
techniques; therefore it is suitable for the limited thatis obtained from the Turkish corpora prepared in
devices [8] . a research of this domain [1] . The ratios of the

In this study, the concatenative system is sSyllables support the claim asserted above.
preferred since Turkish is an agglutinative language Therefore, only the six types of syllables in Turkish
that is very productive and it is likely to derive @s shown in Table 1 are considerddhe speech
plenty of new words by adding affixes to words by database of Turkish includes single or double letter
adding suffixes. The idea of keeping a database ofsounds as the smallest phoneme in our system. The
all possible combinations will be burdensome and rest of the syllables are formed from the
inconvenient. It will yield a very large database concatenation of these sounds. The longer syllables

ranging into gigabytes and will require frequent Wwere synthesized as follows:

W 56,57%

@ one-letter | two-letter O tree-letter

O four-letter M five-letter

Fig. 2: The percentages of various syllable
lengths in Turkish

modifications. Therefore, concatenative approach, Cv+C =2>CVC

more specifically an approach similar to the diphone VC+C =2VCC

synthesis is chosen for Turkish to keep the size of CC+V =2>CCV

the database small and to have reasonable amount of CV+C+C = CVCC

DSP. Similar approaches are used for other Single letter syllables can have only the vowels and
languages in TTS applications [2] double letter syllables may have one consonant and

In the next section, the speech database©one voweland their order may change. The syllables
requirements are explained. The third section that have 3 or more characters can be obtained by

provides the details of the implementation and the adding a consonant to double letter syllable. The
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resulting database has 365 recordings as a total andgyllables, since it is hard to determine the syllable
Table 2 shows how this is obtained. The synthesis boundaries in words. The software called Speech
system tested by making use of the method Analyzer of SIL International Organization is used

Degradation Mean Opinion Score (DMOS) [5] for speech processing [7] . The possible CV-VC

Firstly, it was planned to process the speech recordscombinations for Turkish are shown in the Table 3.
of Turkish instead of forming new voice file records Sound files are kept with the same name given in the
for the syllables, cutting and saving the syllables as table.

new files. But, we deemed it suitable to save the

Table 1: The structure of Turkish syllables and required speech records

Syllable
structure Sample syllables Required Total
\/ a, e 1,0, 0,u, U 29 29
VC ab, ac, ag, ad, ... ,az, eb, ec,... 8*21 168
Ccv ba, be, bi, bi,..., za, ze, z1, zi, ... 8*21 168
CcvC bak, git, say, kir, ... 21*8*21 3528
VCC ast, Ust, irk, ... 8*21*21 3528
ccv tra, pla, tre 21*21*8 3528
CvcCcC Turk, kdrt, sirt, 21*8*21*21 74088
Total 85037
Table 2:Diphones kept in Turkish speech database
Syllable Combinations Possible values
CcVv 21*8
VC 21*8
\YJ 8
C 21
Total 365
Table 3 : CV-VC Syllable Combinations
C\V a e I i u U 0 0
b| ab ba eb be b bi ib bi ub bu Gb bl ob bo 6b bb
c| ac ca e ce Ic cl ic ci uc cu Uc cl oc co Oc co
¢C| a ca e¢ ¢e I¢c ¢ ic ¢ u¢ cu Uc cu o¢ ¢o O¢ ¢O
d| ad da ed de 1d di id di ud du Gd di od do o6d do
f af fa ef fe f A if fi uf fu Of fi of fo of fo
g|a ga eg ge 1g g ig gi ug gu Ug gu og go Og Qo
g | a8 ga e ge 1g g ig g ug gu Ug g of go OF gO
h| ah ha eh he th hit ih hi uh hu Gh hi oh ho 6h ho
| & ja e ‘je g juoi ji u ju G jo o jo 06 jo
k | ak ka ek ke 1k ki ik ki uk ku Uk ki ok ko 0ok ko
| al la e le 1 h il li wu lu d 1 o lo o 16
m|am ma em me Im mi im mi um mu Um mi om mo 6m mo
n|a na en ne In n in ni un nu Gn nid on no ©6n nd
p|ap pa ep pe Ip pi ip pi up pu Up pu op po Op po
r ar ra er re Ir rn ir r ur ru 4 rd or ro or ro
S as sa es se IS sl is si us su Us s os so 0Os sO
s | &3 sa & se Kk sl g si U su Uy sU oy so Os sO
t at ta et te it ot it ti o ut tu Gt t ot to Ot tO
v|a va ev ve IV VI iv vi uv vu Uv vii ov vo Ov VO
y|ay ya ey ye 1y y iy yi uy yu uy yu oy yo 0oy Yo
Z| az za ez ze 1z zl iz zi uz zu Uz zl oz zo 0z z06
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3. Text-to-Speech Method

The first step of TTS system is preprocessing. The
preprocessing of the text to be converted into speech
requires the followings: Clearing all unnecessary
format information, normalizing the text by using all
upper/lowercase letters, and converting all white
spaces (\t, \n, \s) into single space characters. This
step is followed by the syllabification phase. The
Zemberek Project [4] is used as a tool for this step
in our system. The syllables that have more than two
letters are derived from the smallest units. The
words, which are generally borrowed from other
languages throughout cultural interactions, present
exceptional behaviors and should be handled

specifically.

Table 4: Special Characters and their vocalizations

Vocalization
Character (alternatives are seperated by /)

@ Et
% Ylzde
&

I

#

*

/

Ve

Veya

Diyez

Carpi

Bolu

Eksi/Tire

Arti

Bayuktur

Kacguktur

Ac parantez

Kapa parantez

Esittir

Yaklasik

Yuro

Dolar

Alt cizgi

Virgul (for decimal number)/None

None

None

None

? None

! None
None
None

3.1.Preprocessing and Handling Exceptions

@l I~~~ ANV +

The following steps are used for text preprocessing

2 Zemberek is an open source, platform independent,
general purpose Natural Language Processing library and
toolkit designed for Turkic languages, especially Turkish.

(4]
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The liaison is checked before removing
formatting instructions. The liaison is the
grammatical circumstance in which a usually
silent consonant at the end of a word is
pronounced at the beginning of the word that
follows it. The pattern that has a potential for
being a liaison is searched. This pattern
generally has the form of “C V', ie.
“ConsonantSpaceVowel”. The matched patterns
are replaced by “CV”, in other words the space
is deleted and the last part of the first word is
combined with the first part of the second word.
In this way they are treated as a single syllable.
The examples of the liaison are given-Byin

the following lines of a Turkish poem:

“Doniulmez>aksamin ufkundayiz vakit gcok gec
Bu son fasildir>ey 6mriim nasil gecersen gecg”

However, the following example is not a
liaison, since the comma disturbs the rule.
Therefore, the punctuations are required for
liaison detection.

Annem;?ablam geldi(Liaison is not applicable
at - point).

The special characters are controlled by using a
list given in Table 4. The special characters that
require  vocalization are replaced by
“SpaceSpecialCharacterSpace” pattern and
treated as a single word whose synthesis will be
done according to the second column of the
table. The ones that hav®&one in the
corresponding column are replaced by space
only. Some of them are ambiguous and have
more than one possible vocalization depending
on the context. Commay(,) is vocalized in the
context of a number, but not in the context of a
normal word.

After the previous pattern matching and
replacement operations extra whitespaces are
no more required and can be removed safely.
Only single spaces are left for the word
boundary detection.

The text is divided into word pieces by
considering the word boundaries and kept as an
array. Then these are sent to the syllabification
phase and other exceptional cases are handled
there.
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Table 5: Possible combinations of two consecutive consonants

at the end and beginning of a syllable in Turkish

Impossible or ignored)

Possible, O

(1=

N|o|o|o|o|o|lo|lo|o|o|lo|ojo|d|o|d|o|o|o|o|o|o N|o|o|lo|o|o|o|lo|o|o|o|o|o|o|o|o|o|o|o|lo|o|o
> o|o|o|lo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o >o|o|o|lo|o|lo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o
>|lo|lo|lo|o|lo|lo|lo|o|o|lo|o|o|ojo|d|o|o|o|o|o|o >lo|o|o|lo|o|lo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o
~|ld|lolojo|d|o|o|d|o|d|d|ddolddd|o[dd| o ~lo|lo|o|o|o|o|o|o|o|o|o|o|o|o|ofd|o|o|o|o|o
wmo|lo|ojo|o|o|o|o|o|o|o|o|o|lo|d|lo|o|lo|lo|d| o wo|lo|lo|lojojo|ojo|o|o|o|o|o|o|o|o|o|o|o|lo|lo
nlo|lo|lo|lo|ld|lo|lo|o|lofd|ldo|do|d|o|o|o|d|d| o n|lo|lo|lo|lo|o|o|o|o|o|o|o|o|o|dHo|o|o|o|o|lo|lo
+|ojlo|o|lo|o|o|o|o|o|o|o|o|o|o|o|ld|o|d|lo|d| o Mr100111010100010001000

mp000000000011001100110 Salo|olo|lo|o|o|o|o/o|lo|o|o|o|o|ofdolo|o|o|o

Sl c|lo|o|olo|o|o|o|o|o|o|o|o|o|olalo|o|ololalo Ol c|lojo|ojo|ojo|ojo|o|o|o|o|o|o|o|o|o|o|o|o|o

Dl elojo|o|o|o|ojo|o|o|o|d|o|o|o|d|o|o|d|o|o]| WmOOOOOOOOOOOOOOOlOOOOO

.MIlOOOOOOOOOOOOOOOOOOlO .mlOOOOllOOOlOOOlOlOOOOO

_._n._k000000000010101110100 .nmuk000000000000000100000

Lidololo|olo|o|o|olo|o|o|o|o|old|o|o|o|olo|o %.JOOOOOOOOOOOOOOOOOOOOO

TWh000100000010001000010 ULiclolo|lo|o|o|o|o|o|o|o|o|o|o|o|o]o|lo|ololo|o

8ejo|o|o|lo|lo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o ”m,gOOOOOOOOOOOOOOOOOOOOO

P9000000000010101OOOOOO Sloo|o|lo|o|o|o|o|o|olo|lo|o|o|o|lo|o|o|o|olo|o
—|o|o|o|o|o|o|o|o|o|o|d|o|d|o|ld|o|o|d|o|o|o b oloololo|o/o|oloo|olo|oloofEoloooo
o|ld|d|o|o|o|lo|lo|d|o|o|o|o|o|o|d|o|o|o|old| o o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o
omo|o|o|o|o|o|o|o|lo|lo|d|o|d|o|d|o|o|o|o|o|o ojo|o|lo|o|o|o|lo|o|o|o|o|o|o|o|o|o|o|o|o|o|lo
olo|lo|o|o|o|o|o|o|o|lo|o|o|o|o|o|o|o|o|o|o|o olo|lo|lo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o
o|lo|o|o|o|lo|lo|lo|o|o|o|o|H|o|o|o|o|o|o|o|lo|lo o|lo|lo|lo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|lo

Q| O oy T|+| O e = X £l c| o 0| o > > N ol ol ol T|+| O = X £l c| a 0| o > > N

g

j

r

t

g

j

r

t
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Table 6:Examples of possible combinations of two consecutive consonants
at the end and beginning of a syllable in Turkish(N/A=Not Applicable)

Consec  Example English Example English
Cons. (Pos.=End) Translation (Pos.=Begit Translation

bd abd slave,servant  N/A N/A

bl fabl fable N/A N/A

br N/A N/A brans branch
bt zabt restrain N/A N/A

cd vecd entrancement N/A N/A
dh medh praise N/A N/A

dr N/A N/A dram drama

fl N/A N/A flit flute

fr N/A N/A fren brake

fs nefs essence,flesh N/A N/A

ft Gift double,pair N/A N/A

gl N/A N/A gladyator gladiator
gr N/A N/A gram gram

hd ahd VoW N/A N/A

hr N/A N/A hristiyan christian
ht baht luck N/A N/A

ki N/A N/A kla-sik classic
kr N/A N/A krem cream
ks liks luxury N/A N/A

kt dir-rekt direct N/A N/A

Ic felg apoplexy N/A N/A

If golf golf N/A N/A

Ig telg-raf telegram N/A N/A

Ih sulh peace N/A N/A

Ik ilk first N/A N/A

Im film film N/A N/A

Ip kulp handle N/A N/A

Is vals waltz N/A N/A

It alt bottom N/A N/A
mb amb-lem emblem N/A N/A
mp komp-leks complex N/A N/A

mt semt district N/A N/A

n¢ geng young N/A N/A

nf enf-las-yon inflation N/A N/A

ng mi-ting meeting N/A N/A

nk renk color N/A N/A

ns fi-nans finance N/A N/A

nt hint-li indian N/A N/A

nz bronz bronze N/A N/A

pl N/A N/A plan plan

pr N/A N/A pro-fe-sor  professor
ps N/A N/A psi-ko-log  psychologis
re borg debt N/A N/A

rd ard consecutive N/A N/A

rf harf letter N/A N/A

rg morg morgue N/A N/A

rh zirh armor N/A N/A

r sar charge N/A N/A

rk Irk race N/A N/A

rm form form N/A N/A
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Consec  Example English Example English
Cons. (Pos.=End) Translation (Pos.=Begir Translation
mn mo-dern modern N/A N/A
rp sarp steep N/A N/A
rs ders lesson N/A N/A
rs man march,anthem N/A N/A
rt kort court N/A N/A
rv re-zerv reserve N/A N/A
rz arz earth,supply N/A N/A
sf N/A N/A sfenks sphinx
sk kask helmet skandal scandal
sl N/A N/A slayt slide
sm N/A N/A smo-kin tuxedo
sp esp-ri witticism spor sports
sr N/A N/A N/A N/A
st ast junior stres stress
sk ask amour,love N/A N/A
st ser-gu-zet adventure N/A N/A
tf lutf grace N/A N/A
tm ritm rhythm N/A N/A
tr fotr felt tren train
vk zevk enjoyment N/A N/A
vr sevr Sévres,ox N/A N/A
VS Dos-to-yevst Dostoyevsky  N/A N/A
vt lo-kavt lockout N/A N/A
yd N/A N/A N/A N/A
yh a-leyh against N/A N/A
yl kok-teyl cocktail N/A N/A
yn di-zayn design N/A N/A
yp teyp tape player N/A N/A
yr seyr wtach N/A N/A
ys ays-berg iceberg N/A N/A
ys N/A N/A N/A N/A
yt la-kayt uninterested N/A N/A
zZm fe-mi-nizm feminism N/A N/A
3.2.0btaining Concatenation Units consecutive consonants synthesis. The following

Firstly, the word alignment of the given text is steps are taken during this phase depending on the
achieved by presuming the spaces as word length of the syllables and exceptional cases:
boundaries. Later on, each word was syllabified by -« If the length is 1 then

Zemberek and output of it is considered for further olf it is a special character, then the related

processing for the syllables that are longer than two sound from Table 4 is chosen.

characters. Single or double letter syllables are olf it is a vowel, then it is pronounced as it is.

directly converted to speech by using the olf it is a consonant, then it is pronounced by

prerecorded speech files; however the longer ones concatenating an@ a sound to it.

are spitted into single or double letter syllables and - If the length is 2 or more then

are synthesized as follows: oThe epenthesis is checked. If required

CV+C (di-r) additional sounds are inserted by using some
CV+C+C (tu-r-k) heuristics and exceptional rules. Examples are
Two consecutive consonants may be an indicator the word grip(flu) changed to girip,
of an exceptional case. Possible combinations and profesor(professor) to purofeseétc.
their examples are provided in Table 5 and Table 6. olt is sent to Zemberek for syllabification

These tables are used for the decision of the
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= |f it fails then the word is accepted as an tests where a number of listeners rate the perceived
abbreviation and pronounced as word by audio quality of test sentences read aloud by both
word. male and female speakers over the communications
= |f it succeeds and the syllable includes two medium being tested. A listener is required to give
consecutive consonants, Table 5 is checked each sentence a rating using the rating scheme in
for the valid combination. If it is valid, it  Table 7. The perceptual score of the method DMOS
is synthesized normally; otherwise it is is calculated by taking the mean of the all scores of
again accepted an abbreviation. The word each sentence.
fabl (fable) has no syllables and includes
two consonants at the end and synthesized ERRMaRERtELE
as fat+b+l. On the other handBS (Anti- Tirkivenin gelii 25034112051 3,33 liradir
lock Braking Systenmtas no syllables and
ending with two consonants which is not a
valid combination and accepted as an
abbreviation.
There are many types of ambiguities occurring in
the TTS systems. One such kind of an ambiguity is

related to the numbers. For example, if the number okuma hizini: & normal oku ¢ hecele
|n teXtU8.| fOl‘m |S 8540178, then |t |S Converted IntO kelime arasi ne kadar durulacak: 2 zaniye i 5 saniye
speech by different ways depending on the context.

If it is a phone number, it is pronounced as 854 01
78 (eight hundred fifty four zero one seventy eight),
on the other hand, if it is a currency, than is it is

converted as 8 540 178 (eight million five hundred Fig. 3:TurkTTS User Interface

forty thousand one hundred seventy eight). In the Table 7: Mean Opinion Score (MOS)
TTTS, all numbers are converted in the latter form MOS " —

for the time being. Besides, it can vocalize the Quiality pEE

decimal numbers. The system provides some various Bl Excellent  Imperceptible .
functionalities for TTS. The level of the reading 4 | Good Perceptible but not annoying
speed can be justified depending on the usage of the | 3 | Fair Slightly annoying

system and the level of the reader by using the 2 | Poor Annoying

provided options in the user interface. The system 1 | Bad Very annoying

interface is given in Fig. 3.
The users are given a few sentences and asked to

grade by using a number in the range of 1-5 for each
4 Testing the System word, sentence, number and special character to test
There are some basic criteria for measuring the the system. The results are shown in Table 8 and
performance of a TTS system: These are the depicted in Fig. 4. The mean o_f th_ese values is
similarity to the human voice (naturalness) and the computed as the DMOS value which is equal to 3.7.
ability to be understood (intelligibility). The ideal The results assert the following conclusions: The
speech synthesizer is both natural and intelligible, or WOrds including two-letter syllables got higher
at least try to maximize both characteristics. SCOres since the syllables of these yvords are already
Therefore, the aim of TTTS is also determined as to fécorded. For the words including three-letter
synthesize the speeches in accordance with naturafyllables, the concatenation of the syllables of two
human speech and clarify the sounds as much asaudios qul to a decline in thg score. Thg decimal
possible. The study is tested by making use of the numb_er with comma enabled it to get a high score.
DMOS. The MOS [1] is expressed as a single Special characters ar_ld numbers have been rated
number in the range 1 to 5, where 1 is lowest better as expecteql, since the q_uahty of the sound
perceived quality, and 5 is the highest perceived depends on the unit length used in the database.
quality. MOS tests for voice are specified by ITU-T
recommendation P.800:he MOS is generated by
averaging the results of a set of standard, subjective
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Table 8: DMOS scores of the system

Excellent(5) Good(4) Fair(3) Poor(2) Bad(1) Avg.
Words 4 1 3,6
Sentence 1 3 1 3
Number 3 2 4.6
Special char. 1 1 3 3,6
System'’s overall performance average 3,7
5,1
4.8
45 - 3.6
4,2 - 7 ~
3.9 | 3.7 37/ 37 N\ 37
36 * & V% ‘3,6
3,3 1 36 ~ -
3 3
& 27
=z 24
2,1
1,8 -
1,5 -
1,2 -
0,9
0,6
0,3
0
w ords sentence number special char
—t = Avg. s S\S. AV(.
Fig. 4: DMOS scores for all components and the average of the system
5. Conclusion and Future Work The punctuations are removed in the

In this study the framework of a TTS system for Preprocessing step just to eliminate some
Turkish is built. Although the system uses simple inconsistencies and obtain the core system. In the

techniques it provides promising results for Turkish, future versions of the TTS, the text can be
since the selected approach, namely the Synthesized in accordance with the punctuations for

concatenative method, is very well suited for considering the emotions and intonations as partially

Turkish. The system can be improved by improving achieved in some of the researches [4] . The

the quality of the speech files recorded. The sound Synthesis of a sentence ending with a question mark
files of news, films etc can be explored for C€an have an interrogative intonation and synthesis of

extracting the recurrent sound units in Turkish @ sentence ending with an exclamation mark can be

instead of recording the diphones one by one. There@n @mazing intonation. In addition to these, other
are some ongoing projects [3] about the analysis of punctuations can be h_elpful for approximating the
speech signals for various applications and can peSynthesized speech to its human speech form such as

helpful for obtaining wide ranges of phonemes in Pausing at the end of the sentences ending with full
synthesis. stop and also pausing after the punctuation comma.
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