*

Anaysis, Formulation, and Modeling of Prosody

Professor Emeritus, University of Tokyo

Hiroya FUJ SAKI

Abdract: Theaim of the Research Group on Prasody Moddingisto andyze formulate and modd prasody in an objectiveand
quantitative manner and to dudidate the mechaniams and processes whereby linguidic, pardinguigic and nonlinguidic
information isexpressed by prosodic and ssgmentd features of speech. Asfor thetona aspects of prosody, the mechanismsfor
adtive lowering of fundamenta frequency in tone languages are explained in the light of dectromyographic data on extrindc
larynged musdes and the anatomy of human larynx. Thisexplanation providesabedsfor themodd of fundamentd frequency
contral dready presented by Fujisaki and his co-workers. The applicahility of the modd with provisions for bath postive and
negative pdarities for the local commands is experimentdly confirmed for bath non-tone languages induding Hindi and
Portuguese and tone languages induding Mandarin, Cantonese, Shanghainese, Thai and Vienamese. Together with our
previousfindings on eght ather languages, these reaulitslead to abinary dasdfication of tond festures of languages in terms of
loca command pdaities, and Ao to a finer dasdfication of tone languages A new method for automatic extraction of
commeand parameters from observed contours of fundamentd frequency is dso devdoped. As for the tempord sructure of
Japanese, various didects induding the Tokyo didect are and yzed and compared from the viewpaint of srength of themorac
congdrant in three different domains ssgmenta durations, phonetic changes, and phonemic/phonatactic congraints As for
pardinguidtic information, the process of its trangmission is udied bath from acoudic and physdogica oosarvations of
gpeech production and from speech perception. Results of production sudies show that bath ssgmentd and prosodic
characteridics of speech are influenced by pardinguidic information. Results of perception studies show that pardinguidic
information influences both phondogica features such as boundary pitch movements and non-phondl ogica features such as
vaice quality, and the former are found to be mare language-gpecific than the latter. Furthermore, an integrated approach toward
modding the dynamic characteridics of gpeech rate and source intengty in line with the modd of fundamentd frequency
contrd is presented, and is gpplied to a quantitative andysis of the effects of emphad's upon the three features Findly, the
information on the spesker’s emation is sdected as an example of non-linguigtic information. Based on a four-dimensiond
represantation of emation (lovelhate, anger/fear, joy/sorrow, and expectation/aurprise), naturd utterances with three degrees of
emationd grength dong each dimendon are used as dimuli in a perogptud test of emation. The reaults indicate that the
gpesker’semation is percaved correctly in most cases except those d ong the expectation/surprissdimengion.

Keywards Prosody modding, Tond aspedts, Fundamentd frequency control, Classfication of languages Automatic
extraction of command paamges  Tempod drudure of Jgpanese  Srength of moraic condraints Production of
pardinguigicinformation, Perogption of pardinguidicinformation, Boundary pitch movements Voicequdlity, Integrated
gpproach to modding prosodic features,  Perception of emation.
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