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Abstract: As an important application area of new TTS(text-to-speech) with emotions, we have conducted
our research on a synthesis tool for mutlimodal content production systems using lifelike agents. We have
developed a family of XML-based content description languages called MPML (Multimodal Presentation
Markup Language) for controlling lifelike agents in various environments including the Web, 3D space (i.e.,
VRML space) and mobile phones.  Emotion, together with personality, is an important factor for improving
the lifelikeness and believability of the agents, and thus making the presentation attractive, impressive and
memorable. Accordingly, MPML provides a tag for scripting emotional behaviors and voice. It is
cumbersome, however, for a content author to choose and write down the appropriate tag description of
emotion everywhere necessary in the possible flow of a scenario. An artificial emotion module called
SCREAM allows to design agents that autonomously generate emotionally and socially appropriate behaviors
based on their character profile.  Combined with MPML, SCREAM facilitates a high-level scripting.
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<body>
<page id="first’ ref="self_intro.htmI’>
<emotion type=‘happy-for’>
<speak>
I am Mitsu Ishizuka from the Uniw.
Tokyo.</speak>
</emotion>
</page>
</body>
</mpml>
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TTS
Emotion Fear Anger Sadness Happiness Disgust
Speech rate much faster dightly faster dightly dower | faster or dower \S/I%ra/vérnuch
: very much very much . !
Pitch average higher higher dightly lower much higher | very much lower
. . . dightly . . .
Pitch range much wider much wider much wider dightly wider
narrower
Intensity normal higher lower higher lower
. abrupt on stressed downward smooth upward wide downward
Pitch changes norma syllables inflections inflections terminal inflections
Emotion Fear Anger Sadness | Happiness | Disgust
Speech rate +30 +10 -10 +20/-20 -40
Aver age pitch +40 +40 -10 +30 -40
L oudness +6 +3
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