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What is Pronunciation Lexicon?

Representation of Pronunciation information of the
Lexical items along with its Grapheme Representation

Why Pronunciation Lexicon ?

It is required for the development of Speech
technology such as Text to Speech Synthesis and
Automatic Speech Recognition



What is PLS of W3C? 4
The Pronunciation Lexicon Specification (PLS) is designed to
enable interoperable specification of pronunciation information
for both ASR and TTS engines within voice browsing
applications

How it is used in TTS and ASR?

The PLS is the standard format of the documents referenced
by the <lexicon> element of SSML. The PLS engine will load
the external PLS document and transparently apply the
pronunciations during the processing of the SSML document.
An application may contain several distinct PLS documents to
be used in different points of the application.

If a pronunciation lexicon is referenced by a SRGS
grammar it can allow multiple pronunciations of the word In
the grammar to accommodate different speaking styles



Present Pronunciation Lexicon Markup Language

Definition
Elements Attributes Description
version
xml:base
<lexicon> xmlns root element for PLS
xml:lang
alphabet
name
<meta=> http-equiv meta data container element
content
<metadata> meta data container element
= the container element for a single
<lexeme=> xml:id .
lexical entry
contains orthographic information for a
<grapheme=> orthography
lexeme
prefer contains pronunciation information for
=phoneme=>
alphabet a lexeme
= contains acronym expansions and
<alias> prefer . o
words' substitutions
contains an example of the usage for a
<example=>

lexeme
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<?xml version="1.0" encoding="UTF-8" 7>
<l--

This pronunciation lexicon is licensed under the GFPL.
<lexicon version="1.0" xmIns="http:/ /www.w3.0rg/2005/01/pronunciation-lexicon"

xmlns:xsi="http:/ /www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.w3.0rg/2005/01/pronunciation-lexicon

http:/ /www.w3.org/ TR/ 2007 /CR-pronunciation-lexicon-20071212/pls.xsd" alphabet="ipa"

xml:lang="de">

<lexeme>
<grapheme>=fi</grapheme>
<phoneme>emi</phoneme:>

</lexeme=>

<lexeme>
<grapheme>=mi</grapheme>
<phoneme>gtere</phoneme=>

</lexeme>

<lexeme>
<grapheme>f&=</grapheme>
<phoneme>ditijo</phoneme>

<[lexeme>

<lexeme>
<grapheme>@&</grapheme>
<phoneme>keu</phoneme>

</lexeme>

</lexicon=

Dane

———

:J,'-' start ff G & & C:\Documents and Se...

'_‘i My Computer Monday, December 07, 2009

/2 C\Documents and Se. .,



Multiple pronunciations for the Same Orthography

Problem no.1-=2> Homographs
Homographs are words with the Same Orthography and
Different Meanings and Different Pronunciations.

Solution under the existing PLS specification
¢ Using “Role” attribute under the Lexeme element

¢ Using “Prefer” attribute under the Phoneme element

This solution Is erroneous



Proposed Solution

Proposal -1: (POS as an attribute)

The "pos" (parts of speech) can be an optional attribute
under the phoneme element which indicates the proper
pronunciation

Advantage:

s» Reduction of Lexeme numbers.

*» Removal of Disambiguity



Example

<?xml version="1.0" encoding="UTF-8"7>
<lexicon version="1.0" xmlIns="http://www.w3.0rg/2005/01/pronunciation-lexicon"
alphabet="ipa" xml:lang="bn">
<lexeme>
<grapheme>sza</grapheme>
<phoneme pos= “adjective”> foro/</phoneme>
<I-- IPAstring is: " forol" -->
<l—Itrans is: "sarala" -->
<l—Meaning is : "easy" -- >
<phoneme pos= “verb” > forlo </phoneme>
<!-- IPAstring is: " forlo" -->
<l—Itrans is: "sarala" -->
<l—Meaning is: “moved” -- >
<phoneme pos= “null”> /oro/</phoneme>
<l-- IPAstring is: " forol" -->
<l—Itrans is: "sarala" -->
<l—Meaning is: “ easy” -- >
</lexeme>
</lexicon>




Proposal -11: (Pos as an element)

The <lexeme> element may contain optionally one or
more <pos> element. Each <pos> element contains the

pronunciation of the word depending on pos element
Information.

Advantage:

s» Reduction of Lexeme numbers.

** Removal of Disambiguity



Example

<?xml version="1.0" encoding="UTF-8"?>

<lexicon version="1.0" xmlIns="http://www.w3.0rg/2005/01/pronunciation-lexicon"
alphabet="ipa" xml:lang="bn">

<lexeme>
<grapheme>wza</grapheme>
<pos> adjective </pos>
<phoneme> foro/</phoneme>
<!-- IPAstring is: " /oro/" -->
<l—Itrans is: "sarala" -->
<l—Meaning is : "easy" -- >
<pos> verb </pos>
<phoneme> for/o </phoneme>
<!-- IPAstring is: " for/o" -->
<l—Itrans is: "sarala" -->
<l—Meaning is: “moved” -- >
<pos> null </pos>
<phoneme> /2ro/</phoneme>
<!-- IPAstring is: " /oro/" -->
<l—Itrans is: "sarala" -->
<l—Meaning is: “easy” -- >

</lexeme>
</lexicon>




Problem no. 2 .
ldeolectic variation of the same orthographic

iInformation
Proposed Solution

<?xml version="1.0" encoding="UTF-8"7>

<lexicon version="1.0" xmlns=http://www.w3.0rg/2005/01/pronunciation-lexicon
alphabet="ipa" xml:lang="bn">
<lexeme>

<grapheme>@?{'f}1_‘T</grapheme>

<phoneme prefer="true">UNT rif< /phoneme>

<!|-- IPA string is: “untrif -->

<phoneme>UNOtI rif< /phoneme>

<!|-- IPA string is: “unotiri" -->

</lexeme>

</lexicon>



http://www.w3.org/2005/01/pronunciation-lexicon�

Multiple orthographic representation with same
pronunciation

Homophones

Homophones are words with Different Spellings and
Different Meanings but the Same Pronunciation

<?mml version="1.0" encoding="UTF-8"7>
<lexlcon version="1.0"
xmlns="http://www. w3.org/ 2005/ 01/ pronunciation-lexicon”
alphabet="1ipa" zml:lang="bn">
<lexeme>
<graphena>T</ graphemea>
<phoneme>kul</phonems>
</ lexeme>
<lexeme>
<grapheme>TH</ grapheme >
<phoneme>kul</phonems>

</ lexeme’>
</ lexicon



Need of Morphological Information

In some of the languages like Bengali, English not only POS
Information but also Morphological information especially In
case of verb finiteness and honorificity information are very
crucial in determining the pronunciation of a homograph.

For Example:

Bengali Verb “kare” has two pronunciations depending on its finiteness

Similarly Bengali verb “dhara” has two pronunciation depending upon its
honorificity

English verb “read” has two pronunciations depending on its tense
information

POS.s1.52.53.54.55.56.57.s8



Example

<?xml version="1.0" encoding="UTF-8"7>
<lexicon version="1.0" xmIns="http://www.w3.0rg/2005/01/pronunciation-
lexicon™
alphabet="ipa" xml:lang="bn">
<lexeme>
<grapheme>=z@</grapheme>
<phoneme: pos= “VM.s1.s2.s3.54.fin.s6.57.s8 ” >kore</phoneme>
<I-- |IPAstring is: "kore" -->
<l—Itrans is: “kare” -->
<l—Meaning is: “do/does” -- >
<phoneme: pos= “VM.s1.s2.s3.s4.nfin.s6.s7.s8” >kore</phoneme>
<I-- IPA string Is: "kore" -->
<l—Itrans is: “kare” -->
<l—Meaning is: “having done” -- >
</lexeme>
</lexicon>

POS—-> Part of Speech Marker; s1-> person marker; s2-> tense marker;
s3> aspect marker; s4-> mood marker; s5-> finite/nonfinite; s6->
emphatic/non emphatic; s7-> negative/ non negative; s8> honorific/ non
honorific



Morphological Analysis for reducing the size
of the Lexicon

Morphological Analysis is also very helpful in reducing the
size of the Lexicon. Most of the dictionary used a standard

format for describing the morphological information of a
particular word.

This will reduce the multiple entry of the same word with
different suffixes and word compounding.



Prosodic Structure of Bangla Text Reading

written spoken
text | discourse |
| ; : .
: 3y DS: discourse
paragraph I DS 1 DS 3 | segment
p1 (Pause between

____‘____E____________“m_""'"_ e ————— paragraphs J —
sentence | SS 1

SS 3 | SS: spoken sentence

pause between
P2 ( sentences)

PC: prosodic clause

(pause within )
P3 \ asentence

clause I PC 1

phrase | PP1]PP2| PP3 PP: prosodic phrase

word .PW1 PW PW.B PW: prosodic word




An Example of Disparity Between the Syntactic Structure
and the Prosodic Structure

SYNTACTIC STRUCTURE s

| | |
AT LAl LFE FT Bl FIGE GISER] B! EIEl A Gl
T T T T 1 T
PP
PC

PW: Prosodic Word
PROSODIC STRUCTURE PP : Prosodic Phrase

PC : Prosodic Clause

© Hiroya Fujisaki
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Pitch contour




Emphasis Element
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