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Speech Recognition Grammar Specification

SRGS

@ W3C specifikace jazyka pro zapis bezkontextovych
gramatik pro podporu rozpoznavani reci.
@ Aktualni verze 1.0 (bfezen 2004).
@ Nahrazuje plivodné pouzivany standard JSGF — i nadale
pouzivan nékterymi systémy pro rozpoznavani reci.
@ Dveé varianty zapisu gramatiky:
e XML
e Augmented Backus-Naur Form (ABNF).
@ Lisi se pouze zapis nikoliv vyjadfovaci sila.
@ Moznost pouziti zplsobu zapisu zavisi na pouzité
platformé.
e VetSi podpora XML formatu SRGS.
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https://www.w3.org/TR/speech-grammar/
http://www.w3.org/TR/jsgf/

Speech Recognition Grammar Specification

Gramatiky (Teorie Formalnich Jazyku)

@ Gramatika G= (N,%X,P,S)
e N - mnozina neterminalnich symbol(
@ Y - abeceda
e P - mnozina pravidel
e S - kofenovy neterminal.
@ Bezkontextova gramatika
e gramatika G= (N,x,P,S)
e pravidla ve tvaru: N — {NUX}*.
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Speech Recognition Grammar Specification

XML Format Gramatiky

@ XML prolog.
@ Korenovy element - grammar.
@ Atributy:
@ root - pravidlo odpovidajici korenovému neterminalnimu
symbolu
e xml:lang - jazyk gramatiky
@ version - pouzita verze SRGS (aktualné pouze 1.0)
@ mode

@ dtmf
@ voice - implicitni hodnota

o ...
@ Element grammar - obsahuje mnozinu pravidel (elementd
rule).
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Speech Recognition Grammar Specification

ABNF Gramatika

@ ABNF hlavi¢ka
o #ABNF verze [kddovani]
#ABNF 1.0 ISO-8859-2

e root $ jméno pravidla; - kofenovy neterminalni symbol
e language jazyk;
e mode voice|dtmf;

#ABNF 1.0 UTF-8 root S$pozdrav;

language cs-CZ;

mode voice;
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Speech Recognition Grammar Specification

Zapis pravidla

@ Leva strana pravidla:

e XML formét
o element rule

@ atribut id - jednoznaény identifikator pravidlia
@ obsah - prava strana pravidla

<rule id="pozdrav"> ahoj </rule>

o ABNF
@ <id_pravidla>

Spozdrav = ahoj;
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Speech Recognition Grammar Specification

Zapis pravidla

@ Prava strana pravidla
e muize obsahovat terminalni a neterminalni symboly:
@ sekvenci
@ varianty
o XML format
o télo elementu rule
<rule id="vstup">
Proved <ruleref uri="#prikazy"/>
s parametry <ruleref uri="#parametry"/>.
</rule>
o ABNF
@ $<neterminal> = <prava strana>
Svstup =
Proved $<http://www.nekde.cz/grammar.gram#prikazy>
s parametry $<http://www.nekde.cz/grammar.gram#par
nebo
Svstup = Proved $prikazy s parametry S$parametry
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Speech Recognition Grammar Specification

Sekvence

@ Posloupnost terminalnich a neterminalnich symbold.
o X — YZa
@ Lze ji rozdélit na logické Casti.
@ XML zapis:
e zapsat pfimo
<rule id="spojeni">
Chci jet z <ruleref uri="#misto"/>.
</rule>

e déleni na logické Casti

e vyuzitelnost
@ pocet opakovani dané &asti (atribut repeat)
@ sémanticka interpretace
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Speech Recognition Grammar Specification

Sekvence
Ukazky

@ XML Format:
<rule id="spojeni">
Chci jet <item>z <ruleref uri="#misto"/> </iten
<item> do <ruleref uri="#misto"/> </item>
<item> <ruleref uri="#druh"/></item>
<item> <ruleref uri="#datum"/></item>
<item> v <ruleref uri="#cas"/></item>
</rule>

@ ABNF zapis:

Sspojeni = Chci Jjet z $misto do $misto S$druh
Sdatum v S$cas.
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Speech Recognition Grammar Specification

Varianty

@ umoznuji uzivateli zadat jeden z moznych vstupt
e X —Y|Zla
@ XML zapis:
<rule id="barvy">
<one-of>
<item>cervena</item>
<item>zelena</item>
<item>modra</item>
</one—of>
</rule>

@ ABNF zapis

Sbarvy = (cervenal|zelena|modra)
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Speech Recognition Grammar Specification

Opakovani

@ Umoznuje specifikaci:
e nepovinnych &asti promluvy
e opakovanych ¢asti promluvy
@ XML zapis
e pomoci atributu repeat u elementu item
<rule id="adresa">
WWW
<item repeat="1-2">
teCka <ruleref uri="#castAdresy"/>
</item>
teCka <ruleref uri="#tld"/>
</rule>
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Speech Recognition Grammar Specification

Opakovani

@ ABNF zapis

e za prvek uvedeme pocet opakovani uzavieny do <>

Sadresa = www S$ScastAdresy <1-2> $tld
ScastAdresy = tecka Stext

@ pocet opakovani

e Cislo - Cislo krat

@ Cislo1- Cislo2 - ¢islo1 - Cislo2 kréat

@ cislo- - ¢islo - oo krat
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Speech Recognition Grammar Specification

Zvlastni pravidla

@ GARBAGE - odpovida libovolné promluvé az po
nasledujici blize specifikovanou ¢ast

@ VOID - pravidlo, které nelze vyslovit (zakazani urcité
promluvy)

@ NULL - pravidlo, které je vzdy rozpoznano (maze byt i
prazdné)

@ XML format: <ruleref special="pravidlo”/ >

@ ABNF: $pravidio

Ludék Bartek Dialogové systémy



Speech Recognition Grammar Specification

Ukazky

@ XML format:
<rule id="spojeni">
<ruleref special="GARBAGE"/>
z <ruleref uri="#misto"/>
do <ruleref uri="#misto"/>
<ruleref uri="#prostredek"/>
</rule>
@ ABNF format:

Sspojeni = SGARBAGE z S$misto
do $misto S$prostredek
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Speech Recognition Grammar Specification

Literatura

@ Specifikace W3C.

@ Priklady pouzité na prednasce (viz slozka data ve
studijnich materialech v ISu).
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http://www.w3.org/TR/2004/REC-speech-grammar-20040316/

Semantic Intepretation for Speech Recognition

SISR

@ Sémantika — pfifazuje vyznam slovim a promluvam.

@ Sémantika v dialogovych systémech — pfifazuje vyznam
promluvam a jejich ¢astem
@ SISR - standard W3C pro zpracovani sémantiky promluvy.
e aktualni verze 1.0
e publikovan - duben 2007
@ Uzce spjat se standardy
@ ECMAScript
e SRGS
@ Umoznuje pfitazeni zakladnich interpretaci Castem
promluvy a vytvareni odvozenych interpretaci pro
nadrazena tvrzeni
@ prifazeni interpretace ¢astem promluvy
e odvozovani interpretace na zakladech dil€ich interpretaci
e prifazeni interpretace vstupnim polim dialogu
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http://www.w3.org/TR/semantic-interpretation/
http://www.ecma-international.org/publications/files/ECMA-ST/ECMA-262.pdf
http://www.w3.org/TR/2004/REC-speech-grammar-20040316/

Semantic Intepretation for Speech Recognition

Prifazeni interpretace ¢asti promluvy

@ Sémanticka interpretace byva soucasti pravidla SRGS.

@ K pravidlu pfifazena pomoci elementu/atributu tag.
@ XML format SRGS gramatiky:
e element tag
<item>
<ruleref uri="souhlas"/>
<tag>{out=’ano’ }</tag>
</item>
e atribut tag elementu item
<item tag="ano">jo</item>

@ ABNF tvar:
e uveden za interpretovanou ¢ast promluvy
e tvar: {interpretace}
$souhlas = jo {ano}
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Semantic Intepretation for Speech Recognition

Ci

Odvozovani interpretace na zakladé dil
interpretaci

@ Zapis pomoci vyrazl v jazyce ECMAScript.
@ Pfifazeno k pravidlim pomoci elementu tag.

@ Interpretace reprezentovana pomoci objektl jazyka
ECMAScript.
@ Stinové proménné:

e pro pravidla - objekt rules
e vystup - objekt out
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https://www.ecma-international.org/publications/files/ECMA-ST/Ecma-262.pdf

Semantic Intepretation for Speech Recognition

v

Ci

Odvozovani interpretace na zakladé dil

interpretaci
XML format SRGS gramatiky

<rule id="vlastnictvi">
<item>Mam
<item repeat="0-1">
<ruleref uri="#barva"/>

</item>
<ruleref uri="prostredek"/>
<tag>{out = rules.barva + ';’ + rules.prostredek;
</item>
</rule>
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Semantic Intepretation for Speech Recognition

v

Ci

Odvozovani interpretace na zakladé dil

interpretaci
ABNF gramatika

Svlastnictvi = mam S$Sbarva <0-1> S$Sprostredek
{out = rules.barva + ’;’ + rules.prostredek;};
Sbarva = (cervenou {cervena}
| cervene{cervena}
| zelenou{zelena}
| zelene{zelena});
Sprostredek = (auto{auto} | kolobezku{kolobezka}l);
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Semantic Intepretation for Speech Recognition

Prifazeni interpretace vstupnim polim VoiceXML
formulare

@ Vyuzivaji se atributy stinového objektu out
o XML format:
<rule id="vlastnictvi">
<item>
Mam <item repeat="0-1"><ruleref uri="#barva
<ruleref uri="#prostredek"/>
<tag>
{
out.barva = rules.barva;
out.prostredek = rules.prostredek;
}
</tag>
</item>
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Semantic Intepretation for Speech Recognition

Prifazeni interpretace vstupnim polim VoiceXML
formulare

@ ABNF gramatika:

Svlastnictvi = mam S$barva <0-1> Sprostredek
{
out.barva = rules.barva;
out.prostredek = rules.prostredek;
bi
Sbarva = (cervenou {cervena}l |
cervene{cervenal |
zelenou{zelena}l} |
zelene{zelena});
Sprostredek = (auto{auto} | kolobezku{kolobezksz
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Semantic Intepretation for Speech Recognition

Literatura

@ Specifikace SISR
@ ECMAScript
@ Priklady pouzité na prednasce.
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http://www.w3.org/TR/semantic-interpretation/
http://www.ecma-international.org/publications/files/ECMA-ST/ECMA-262.pdf

PLS

Pronunciation Lexicon Specification (PLS)

@ Standard W3C

@ Aktualni verze 1.0 (fijen 2008)

@ Definuje znackovani pro specifikaci slovnikl vyslovnosti
pro podporu syntézy a rozpoznavani reci.

@ Specifikace na strankach W3C Specifikace na strankach
W3C
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http://www.w3.org/TR/2008/REC-pronunciation-lexicon-20081014/
http://www.w3.org/TR/2008/REC-pronunciation-lexicon-20081014/

Zakladni elementy PLS

@ Korenovy element - lexicon
e atributy - xmins - specifikace jmenného prostoru
(http://www.w3.0rg/2005/01/pronunciation-lexicon)
e xml:lang - jazyk dokumentu
@ version - verze dokument (1.0)
e alphabet - abeceda pouzita pro foneticky prepis

@ lexeme - obsahuje popis pro jednu lexikalni jednotku
(slovo, zkratku,. . .

e musi obsahovat aspon jeden dcefiny element grapheme

@ phoneme - obsahuje foneticky prepis dané lexikalni
jednotky (vétSinou se pouziva IPA).
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Ukazka lexikonu

<?xml version="1.0" encoding="utf-8"7?>
<lexicon
version ="1.0"
xmlns="..."
alphabet="1ipa"
xml:lang="en-US">
<lexeme>
<grapheme>color</grapheme>
<phoneme>

kK™ alo
</phonem>

</lexeme>
</lexicon>
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PLS

Ukazka propojeni lexikonu a gramatiky

@ XML format SRGS

<grammar xmlns="..." xml:lang="en" version="1.0">
<lexicon
uri="http://www.example.com/lexicon.file"/>
<lexicon
uri="http://www.example.com/lexicon.file"/>
<lexicon

uri="http://www.example.com/strange-city-names.f
type="media-type" />

</grammar>
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PLS

Ukazka propojeni lexikonu a gramatiky

@ ABNF format SRGS

#ABNF V1.0 IS0O-8859-1;
language en-US;
lexicon <http://www.example.com/lexicon.file>;
lexicon
<http://www.example.com/strange-city-names.file
<media-type>;
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PLS

Ukazka pouziti lexikonu v SSML

<speak version="1.1" xmlns="..." xml:lang="en-US">
<lexicon uri="lexicon.pls" xml:id="pls"/>
<lexicon uri="strange-words.file" xml:id="sw"
type="media-type"/>
<lookup ref="pls"> tokens here are looked up in
lexicon.pls
<lookup ref="sw"> tokens here are looked up
first in strange-words.file and then, if not
found, in lexicon.pls

</lookup>

tokens here are looked up in lexicon.pls
</lookup>
tokens here are not looked up in lexicon documents
</speak>
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Ostatni standardy W3C VoiceBrowser Activity

DalSi standardy W3C VoiceBrowser Activity

@ SSML - viz pfednaska o syntéze reci
@ Call Control XML — bude probran p¥isti tyden
@ State Chart XML — bude probran pristi tyden
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