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Bangla/Bengali in Language Tree

Indo-European Language Tree

Part 2: Satem Languages

Languages marked with
a dagger (1) are extinct [P s } La%é;ﬁ;"lg
(part 1)
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I— Slovenian | ’7 Czech | I— Belarusian | r Latvian Tosk |
I_ Serbian | ’— Slovak | ~— Ukrainian | “—  Lithuanian
——  Croatian | '  Sorbian |
| INDO-IRANIAN
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~ _ Macedonian | s

I i
Languages of Assamese | f - Punjabi | {0Id Persian | tAvestan |
the Kashmir J -
Region and the Bengali Romany | Persian | [—  1Segdian |
Upper Indus
Folley Gujarati |—|— Sindhi | — _ Baluchi |
Hindi |—|— Singhalese | - Kurdish
Marathi |  Urdu | -~ Pashto
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Motivation

® This research goal started from the development of TTS
(Text to Speech) and SR (Speech Recognition).

® The plan is to develop TTS using diphone and unit selection

te chnique :

® Basics of G2P/LTS, pronunciation dictionary, syllabification
and other phases of Linguistic.

® This research is fully linguistic, but important for the

development of TTS and SR.

© Phonetically balanced corpus
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Literature review

e Different counts of phoneme in different literature
® Represented according to articulatory investigation
* Controversy on couple of phonerne

¢ Consonants:
® Total 35 phoneme (union of

all literature)

ed/n/ - 9/n/

e Vowel: 14 vowels including 7 nasals

© Diphthong: 38 diphthongs
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Data Collection
® One of the ditficult challenges

® Written/text corpus is important.

® Pattern of data collection

® Consonants: iCi and aCa

® Vowel:
cV.Cv.cvc

cV.v.cve -> V.V.CV.CVC

cV?V.Cvc

Firoj Alam, SLTU, 2008
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Data Collection

® Consonants: 35x2=70 words
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® Vowels:

® Pattern:

cV.Cv.cvc: 14x4 = 56 words
cV.v.cvc -> v.v.cv.cve= 2 words

cV?V.Cvc -> 38x4 = 152 words

e All are combined with carrier words to form sentences

AN ISR > F A SIS
amra kaJ pai > /k/ ekon gobefok bolo
I*P.Pl work get.pres Now researcher say.pres
[We get work. ] [Say researcher now]
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Speaker selection

® Both male and female
* Professional and non-professional
* Age limit

® 25-30 (non-professional)

® 52 to 54 (professional)
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Recording environment

® Professional studio
® Some high quality equipment:
* TM-D4000 Digital-Mixer
* Noise free Audiotechnica microphone

® Digitized at 44100 Hz at 24-bit resolution and stored as wave

format (.wav)

® Any wrong pronunciation during recording were checked by

moderator

e Affected utterances were re-recorded

Firoj Alam, SLTU, 2008




Center for Research on

CRBLP

Bangla Language Processing

Analysis

L By praat:
® Used standard praat settings

° Script was used to calculate Duration and formants

Praat. WWW.fon.hum.uva.nl/praat/.Version -4.6.27.
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Analysis: Consonants

® Duration calculation (Closure, VOT), formant measurement
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* Comparison of formants among controversial phoneme

® Place and manner features of consonants by looking formants

\
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Figure 1: Comparison of sound produced by the lettter o and T
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Results

© Finally we concluded in a phoneme inventory with their

Center for Research on

CRBLP

Bangla Language Processing

duration, manner and place features.

® 30 consonants

Place
Bilabial Dental Alveolar Post- Alveolar | Palatal | \elar Glottal

Manner

voiceless | S/p/ | =/ | By |y | B/ | | B/ ®/ch/ F/k/ | Ak
Stops

voiced J/b/ o/ | wd/ | H/dY (/A | /Y | T, Sy | 5 T/g/ q/g-h/
Nasals /m/ <,%/n/ ®,52/1)/
Trill q/r/
Flap G, B/c/
Fricatives T,X/s/ TN/ [/ 3,a:3/h/
Lateral /1/
Approximant T/j/
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Results

® 30 consonants: average duration

Phoneme Total Total
(Avg) (Std)
=.3,%/(/ 175.14 48.59
=1,3/s/ 147.26 26.52
T /m/ 100.52 19.34
®,0% /1/ 98.71 34.60
9, 5 /n/ 69.07 30.49
a/r/ 64.71 11.09
s/1/ 100.70 16.66
T, 5 /c/ 49.57 18.80
7 /j/ 75.70 24.71
8/h/ 120.80 55.29

Total (Average both male and female)
Phoneme Closure vVOT Closure VOT
(Avg) (Avg) (std) (std)

F /k/ 107.32 32.26 57.55 8.62
g /kh/ 84.93 96.87 21.48 23.72
¥ /g/ 83.71 28.31 22.45 8.07
v /g-h/ 76.31 113.72 23.93 40.94
5 /c/ 85.93 63.33 2091 20.29
7 /el 71.61 118.63 12.50 49.84
9,5 /3 67.80 44.58 16.64 26.75
/Y 61.00 121.31 9.81 46.18
5/ 113.39 14.24 28.38 5.57
5ty 93.15 77.35 17.64 25.01
T /d/ 86.03 14.24 12.29 6.49
5 /dh/ 78.98 89.45 19.72 44.62
© /t/ 126.05 16.52 38.48 7.21
2/t 114.54 90.75 54.19 23.66
w/d/ 93.41 11.46 19.38 6.00
g /dh/ 82.57 83.00 23.68 40.71
o /p/ 114.14 14.36 29.59 8.90
¥ /ph/ 96.03 74.24 34.77 42.16
3 /b/ 91.81 10.72 13.39 4.20
< /bl 79.23 77.02 14.47 41.86
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