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AbstractAbstract

Current speech recognitionCurrent speech recognition systemssystems mainly workmainly work onon statistical basesstatistical bases and make noand make no
useuse of informationof information signalledsignalled byby prosodyprosody, i.e. the segment, i.e. the segment durationduration and and 
fundamentalfundamental frequency contourfrequency contour of theof the speechspeech signal. Insignal. In more advanced more advanced 
applicationsapplications forfor speech recognitionspeech recognition,, suchsuch asas speechspeech--toto--speech translationspeech translation systems, systems, 
it isit is necessarynecessary toto includeinclude thethe linguisticlinguistic informationinformation conveyedconveyed byby prosodyprosody.. EarlierEarlier
research hasresearch has shownshown thatthat prosody conveysprosody conveys information atinformation at syntacticsyntactic,, semanticsemantic andand
pragmatic levelspragmatic levels. The. The degreedegree ofof linguisticlinguistic informationinformation conveyedconveyed byby prosody varies prosody varies 
between languagesbetween languages, from, from languages suchlanguages such as English, with aas English, with a relatively low degreerelatively low degree
ofof prosodic disambiguationprosodic disambiguation, via, via tonetone--accentaccent languages suchlanguages such as Swedish, to pureas Swedish, to pure
tone languagestone languages. The. The inclusioninclusion of aof a prosodic moduleprosodic module inin speech translationspeech translation systems systems 
is notis not onlyonly vital in order tovital in order to linklink thethe source languagesource language to theto the target languagetarget language,, but but 
could alsocould also bebe usedused toto enhance speech recognitionenhance speech recognition proper.proper. Besides syntacticBesides syntactic andand
semanticsemantic information,information, properties suchproperties such asas dialectdialect,, sociolectsociolect,, gendergender andand attitude etcattitude etc
isis signalledsignalled byby prosodyprosody.. SpeechSpeech--toto--speech recognitionspeech recognition systems thatsystems that willwill not not 
transfer thistransfer this typetype of informationof information willwill be ofbe of limited valuelimited value for personfor person--toto--personperson
communicationcommunication. A tentative. A tentative architecturearchitecture for thefor the inclusioninclusion of aof a prosodic moduleprosodic module in in 
aa speechspeech--toto--speech translationspeech translation system issystem is presentedpresented..
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FundamentalFundamental frequencyfrequency, FØ, is, FØ, is extractedextracted from thefrom the speechspeech signal. Thesignal. The estimatedestimated FØFØ
declinationdeclination isis subtractedsubtracted from thefrom the actualactual FØ toFØ to givegive aa normalisednormalised representation of representation of 
FØ variation. The output signal is given in musical intervals. FØ variation. The output signal is given in musical intervals. 

log(FØ)
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Swedish Tonal AccentsSwedish Tonal Accents
InIn tonetone accentaccent languages suchlanguages such as as 
Swedish,Swedish, tone alone differentiates tone alone differentiates 
between lexical itemsbetween lexical items. Tone accents . Tone accents 
are notare not stablestable thethe way tonesway tones are inare in
tone languagestone languages, and, and may changemay change oror
disappear through processesdisappear through processes likelike
compoundingcompounding or stress.or stress.

In Swedish, accent isIn Swedish, accent is predictablepredictable
fromfrom morphologymorphology.. SentenceSentence Accent Accent 
isis characterisedcharacterised by aby a riserise in thein the
main stressed syllablemain stressed syllable in Accent 1in Accent 1
wordswords and aand a riserise in thein the secondary secondary 
stressed syllablestressed syllable in Accent 2in Accent 2 wordswords. . 
TheThe main stressed syllablemain stressed syllable in in 
Accent 2Accent 2 wordswords isis characterisedcharacterised by by 
a fall. The Accent 2a fall. The Accent 2 patternpattern isis also also 
typicaltypical ofof compound wordscompound words..

AlthoughAlthough fundamentalfundamental frequencyfrequency is is 
thethe most importantmost important parameter inparameter in
distinguishing betweendistinguishing between Accents 1 Accents 1 
and 2,and 2, they also differthey also differ inin intensityintensity
andand durationduration..

anden (‘the duck’)

anden (‘the spirit’)



LinguisticLinguistic
informationinformation

• Segmental• Segmental

AcousticAcoustic
correlatescorrelates

• Fundamental• Fundamental
frequencyfrequency

•• IntensityIntensity
•• DurationDuration

ExtraExtra--linguisticlinguistic
informationinformation

•• GenderGender
•• AttitudeAttitude
•• Speech rateSpeech rate

• Suprasegmental• Suprasegmental
-- Statement /Statement / questionquestion
-- Accent 1 / Accent 2Accent 1 / Accent 2
-- StressedStressed // unstressedunstressed

syllablesyllable
-- FocusFocus
-- QuantityQuantity
-- JunctureJuncture

ProsodyProsody:: ItsIts Features andFeatures and Acoustic CorrelatesAcoustic Correlates

The termThe term prosody normally refersprosody normally refers to the featuresto the features pitchpitch, stress and, stress and
quantityquantity,, whose acoustic correlateswhose acoustic correlates are fundamentalare fundamental frequencyfrequency,,
intensityintensity andand durationduration..

To beTo be notednoted is thatis that therethere is nois no oneone--toto--one relationship betweenone relationship between thethe
prosodicprosodic parameters andparameters and their acoustictheir acoustic manifestation.manifestation.
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DialectsDialects of aof a language differlanguage differ
inin their prosodictheir prosodic realisation,realisation,
allophonicallophonic variation,variation,
vocabularyvocabulary and syntax. and syntax. 

Accent 1, Accent 2 andAccent 1, Accent 2 and
SentenceSentence Accent areAccent are realisedrealised
in differentin different waysways in Swedishin Swedish
dialectsdialects. By. By comparingcomparing the the 
segmentsegment stringstring and the and the 
fundamentalfundamental frequency frequency 
contourcontour,, one may determine one may determine 
what dialectwhat dialect isis being spokenbeing spoken..

DialectDialect BB

Dialect RecognitionDialect Recognition & Generation& Generation
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SentenceSentence Accent GenerationAccent Generation

Generation of theGeneration of the utteranceutterance

Jag vill FLYGA till Boston.Jag vill FLYGA till Boston.
(‘I(‘I wantwant to FLY to Boston’)to FLY to Boston’)

timetime

Generation of theGeneration of the utteranceutterance

Jag vill flyga till BOSTON.Jag vill flyga till BOSTON.
(‘I(‘I wantwant to fly to BOSTON’)to fly to BOSTON’)
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