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What i1s ASR?

o

Speech Recagnition

| want to perform my tasks using my voice
command.

| want the computer to generate documents from
my voice.
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What i1s ASR?

Technique to perform automatic recognition.

Recognizing speech signals.
= From a microphone.
= From a telephone.

set of words

Two types:
= |solated Speech Recognition
= Continuous Speech Recognition
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What i1s ASR?

Process of converting an acoustic signal to a set of
words.
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Applications:
= Commands & Control
m Data Entry
= Document Preparation

Speech to Text



What IS ASR (research perspective)

ASR problem for researchers:
= Pattern Recognition.

= Artificial Intelligent.

= Speech processing.

ASR for English: Since 1930

Commercial ASR avalilable.
= Dragon, Philips, IBM.

Tools
= HTK, JULIUS, Sphinx.
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Status of ASR for Bangla

Limited on research work, experiment and
demo.

Most recent:

= From CSE Dept., Dhaka University
Limited vocabulary ASR

= From CRBLP (2007)
|solated Speech Recognizer (demo)
Continuous Speech Recognizer (research ongoing)



How to build an ASR for Bangla?

Follow standard procedure to build an ASR.

Speach Signal
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How to build an ASR for Bangla? iz

= = =

(Isolated Speech Recognition) o
Concentrate on each individual spoken word.
Perfect word boundary detection.
Speaker enroliment : User must provide samples.
Limited vocabulary for Command & Control.
Ti{?lilifllg — Trail:]eig;ﬁdel ot W— Recognizer —> Recognized word

Training Recognition



How to build an ASR for Bangla?

(Continuous Speech Recognition)

Design Phoneme Set.
Define the task Grammar (Unlimited Vocabulary).
Pronunciation Dictionary.
Prepare phonetically balance sentence (Training).
Use tools to generate models for each unit
Monophone
Di-phone



How to build an ASR for Bangla?

(Continuous Speech Recognition)
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Design Phoneme Set

Place Bilabial Dental Alveolar Post- Alveolar Palatal Velar Glottal
Manner
Stops voiceless | a/p/ | =pY st | W ot/ 5 it Sle/ B/ Fk/ | 4KY
voiced ab/ | sbY w/d/ aq_'dh_-" w/d 5/dY | % @y | W _Th_-* g/ | w/g"
Nasals T/'m/ .50/ B,0%/1)/
Trill 'y
Flap B, O/
Fricatives . F/s/ -7/ govh/
Lateral 7l
Approximant Ty




How to build an ASR for Bangla?

(Continuous Speech Recognition)

Define the task Grammar

sentence = subject object verb
subject = =3 | ©f+ | &1
object = o1 | 7% | AifS
verb = 4% | e | S| T | TR | W

Example: Grammar
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How to build an ASR for Bangla?

(Continuous Speech Recognition)

Pronunciation Dictionary

aQF ea k

22 daui
fotain
picaar
AS p aa” C
®Achay
e sh aa ta
oG aa t
Tnay
¥HFsuunna

Example: Dictionary
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How to build an ASR for Bangla?

(Continuous Speech Recognition)

Prepare phonetically balance sentence (Training)
Create/ select a set of sentences
Ensure the presence of each phoneme
Transcribe sentences with appropriate phone label
Record the sentences
Consider variety of environments

In our research
Total 52 sentences for phonetically balance set

1814 phonemes



How to build an ASR for Bangla?

(Continuous Speech Recognition)
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Statistics of phoneme distribution
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How to build an ASR for Bangla?

(Continuous Speech Recognition)

Use tools to generate models for each unit

Hidden Markov Model Toolkit (HTK)

Hinit (HMM model initialization)

HSLab (labelling word)

HRest (Re-estimate the model parameters)
HCopy (For feature extraction)

HVite (Viterbi decoder : Recognizer)

HParse (Create a regular grammar and convert it to an
Intermediate form of decoding network )



Conclusion

Concept of ASR.

Applications of ASR.

Status of ASR for Bangla script.
Overview of building an ASR.
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Questions
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Thank You
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