Understanding the emotion in the context of a conversation is an essential skill for robots to develop.
This project aims to develop a service that helps robots recognize acoustic patterns in tone of voice by
classifying approving, neutral and prohibitive aﬀect. Prosodic Therapy (patterns of rhythm and speech)
has been proven to aid in social inclusion for high functioning children with autism. Infant directed
speech is a good source of exaggerated aﬀective prosody for encouraging and prohibiting voice tones
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affective vocalizations. We readily use this intuitive communication mechanism
with our pets, with each other, and especially with our children.
Robots are emerging that interact with everyday people in play, work,
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fingers, Roomba vacuums homes, disaster-relief robots will provide
companionship to trapped victims, and intelligent wheelchairs promise to
endow their users with greater independence from human caregivers.
However, these robots understand neither what is said nor the important
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In this project, we aim to make robots sensitive and responsive to untrained,
affective vocalizations, by recognizing acoustic patterns in our speech
prosody, or tone of voice.

Prosodic therapy for children with autism
One of the primary application areas driving our current research is the use of social robots to aid in the training
of appropriate prosodic understanding and production in children with autism spectrum disorder. Individuals with
autism often express affect with atypical prosodic intonation and have difficulty in understanding the important
affective content of stress, prohibition, and praise in spoken utterances. These stereotypical vocal patterns are
often used during instruction, and lack of prosodic comprehension is a barrier to social inclusion.1 Robots have
been particularly promising tools for therapeutic intervention as they often engender a high degree of motivation,
prolonged interactions, and at times provoke novel social responses from children with autism. Our current pilot
studies have used a commercial robot (Pleo, shown above) in interactions with high-functioning children with
autism spectrum disorder aged 9-13. The children must use an encouraging tone of voice to have the robot move
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production with the robot trials as opposed to equal sessions with a human instructor.
F0 contours with contrasting
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Affect classification from speech prosody

In infant-directed speech, which features exaggerated affective prosody,
characteristic pitch contours have been observed for approving and prohibitive
expression.2 When speaking to robots, speakers have been observed to use prosody
exaggerated in affective expression similar to that used in infant-directed speech.3
Statistical work has achieved up to 97% accuracy in recognizing prohibitive prosody,
and anywhere from 57% to 92% accuracy over five affect classes (including soothing
and attention-seeking), depending on the genders and number of speakers analyzed,
with higher accuracy for female speakers and for fewer speakers.3456 Machine
learning algorithms have been demonstrated to learn from prosodic affect decisions
as input.6
Affective prosody recognition for everyday or therapeutic use will require the
development of more portable and robust classifiers, as well as a finer understanding
of differences in prosodic expression among application domains.

Corpora for prosodic instruction
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