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State of The Art MethodsState of The Art Methods

What Does it mean?What Does it mean?
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Aims of State of The Art TTSAims of State of The Art TTS

" Concatenative synthesizer.Concatenative synthesizer.

" Large Database.Large Database.

" Statistical prosody modeling.Statistical prosody modeling.

" Runtime unit selection(synthesis by selection).Runtime unit selection(synthesis by selection).

" Support for Prosodic modification/spectral smoothing Support for Prosodic modification/spectral smoothing 
methods.methods.

Database is shared between all Database is shared between all 

components, How?components, How?



" Prediction of Intonation contour.Prediction of Intonation contour.

" Prediction of Segment Durations.Prediction of Segment Durations.

" Prediction of average energy of Energy.Prediction of average energy of Energy.

Statistical Prosody ModelingStatistical Prosody Modeling

Corpus based approaches are Corpus based approaches are large database:large database:



Phonological descriptionPhonological description

Phonological feature descriptionPhonological feature description 
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Phoneme Sound Type

Voicing Type 

Consonant Type
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Phrase Phrase Position (PO) 1 0 to 3



P le a s e , te ll m e  th e  d u ra tio n  o f
p h o n e m e  (z ), w h ic h  is  in  th e  s y lla b le
C V  h a s  a  s tre s s  d e g re e , fo llo w e d  b y
p h o n e m e  (a ) a n d  p re c e d in g  b y
p h o n e m e  (t) in  th e  s y lla b le  (C V C ). I
w ill n o t b e  o ffe n d e d  if y o u  w ill g iv e
a n  a p p ro x im a te  v a lu e . S o , w h a t d o
y o u  th in k ?

D U R A T IO N
B R A IN  (m o d e l)

I g u e s s  th a t I c a n  h e lp
y o u , s e le c t its  v a lu e  a s

3 0  m s . I d id  m y  b e s t
a n d  th e  o u tp u t s p e e c h
is  y o u r re s p o n s ib ility .

Duration Modeling problemDuration Modeling problem



Intonation Modeling problemIntonation Modeling problem

P lease, I need a p hrase  co nto ur ends
with  a  raising  bou ndary & It is  b etter
to  have  so me pro minence  fo r
sy llab les  2 , 10, 14 , . . . I will not be
offend ed  if yo u will g ive an
ap pro xim ate con tour or p lease g ive
m e ro bot co nto ur. S o , what do  you
th ink?

Intonation
BRAIN (m odel)

I guess  th at I can  no t
g ive  yo u a  n atu ral

hu man con tour bu t I
will try b ecause yo u d id

yo u best and I will try
to  do  my b est. T est m y
given contour an d te ll

m e is it n atu ra?



Phonology to acoustical mappingPhonology to acoustical mapping

1
1

Phonological representation

Hand labeled
speech Corpus

Duration

Neural network transformation model (Neural network transformation model (ArabTalkArabTalk))



Synthesis by SelectionSynthesis by Selection

s im i la r
c lu s t e r

( A c o u s t i c a l ly )
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Corpus generation, is time consuming?Corpus generation, is time consuming?
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How to Align a large Database?How to Align a large Database?
Forced AlignmentForced Alignment  



" Tri−phones Speaker Independent Models(if available).Tri−phones Speaker Independent Models(if available).

" Speaker Dependent Models(SDM).Speaker Dependent Models(SDM).

" Incremental training +SDM.Incremental training +SDM.

" Automatic corrections tools (HMM consistent errors).Automatic corrections tools (HMM consistent errors).

" Manual Corrections (Why!).Manual Corrections (Why!).

" Male voices seems to work better(Male voices seems to work better(ArabTalkArabTalk).).

Practical considerations (Acoustic)Practical considerations (Acoustic)

ArabTalk ArabTalk 

implementationimplementation



" Domain based Text. Domain based Text. 

" Closed loop phonetic transcription(assimilation).Closed loop phonetic transcription(assimilation).

" Domain Coverage (How to estimate?)Domain Coverage (How to estimate?)

" Prosodic markers for speech recording(should be Prosodic markers for speech recording(should be 

considered or not?).considered or not?).

Practical considerations (Text)Practical considerations (Text)



" EGG signal recording versus tracking algorithms. EGG signal recording versus tracking algorithms. 

" Pitch synchronous  analysis versus fixed frame rate.Pitch synchronous  analysis versus fixed frame rate.

" Prediction of the pitch contour from the text.Prediction of the pitch contour from the text.

Practical considerations (Pitch processing)Practical considerations (Pitch processing)

TD−PSOLA is the most efficient & cheapest prosodic TD−PSOLA is the most efficient & cheapest prosodic 

modification method:modification method: ArabTalk ArabTalk 

implementationimplementation



RDI ArabTalk aligned sentenceRDI ArabTalk aligned sentence

The Alignment Output The Alignment Output 



Good luck BITSGood luck BITS

Obstacles for High QualityObstacles for High Quality

" # of concatenation points(format discontinuity).# of concatenation points(format discontinuity).

" Are longer units can solve the concatenative approach limitations? Are longer units can solve the concatenative approach limitations? 

" Prosodic modification (affect natural speech).Prosodic modification (affect natural speech).

" Lack of objective evaluations.Lack of objective evaluations.

" Closed domains versus open domain.Closed domains versus open domain.



Last minute, what else we need?Last minute, what else we need?

Patience! It will not work as ALL speech 

research !. BELIEVE ME!
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