Social Robots
(Cynthia Breazeal, MIT)

* Kismet overview

» Expressions

Withdrawl response

Affective intent

New area of Al: Human-Robot Interaction

Why Build Social Robots?

Why Build Robots with “Emotions”?
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Kismet behavior hierarchy
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Antecedent conditions Emotion | Behavior Function
delay, difficulty in achieving goal of anger, complain show displeasure to caregiver to
adaptive behavior frustration modify his/her behavior
presence of an undesired stimulus disgust withdraw signal rejection of presented stimulus
to caregiver
presence of a threatening, fear, escape move away from a potentially
overwhelming stimulus distress dangerous stimuli
prolonged presence of a desired calm engage continued interaction with a desired
stimulus stimulus
success in achieving goal of active joy display reallocate resources to the next
behavior, or praise pleasure relevant behavior, (eventually to
reinforce behavior)
prolonged absence of a desired sorrow display evoke sympathy and attention from
stimulus, or prohibition Sorrow caregiver, (eventually to discourage
behavior)
a sudden, close stimulus surprise startle alert
response
appearance of a desired stimulus interest orient attend to new, salient object
need of an absent and desired boredom seek explore environment for desired
stimulus stimulus
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Figure 6: The spoken affective intent recognizer. Each stage is a mini-classifier
that uses acoustic features identified by Fernald (1989) to recognize each of the

four affective intents.
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Figure 7: Featnure space of all five classes with respect to energy variance and
pitch mean. There are three distinguishable clusters (roughly partitioned by
arousal and valence) for prohibition, soothing and neutral, and approval and

attention.
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| Catgy | Test Size | Appr | Attn | Prohib | Comft

Appr 84 G4 15 0 5 0 76.2
Attn i 21 55 0 0 1 74.3
Prohib 30 0 1 78 0 1 97.5
Comft 68 0 0 0 55 13 80.9
Ntrl 62 3 4 0 3 52 83.9
All 371 81.9

Table 3: Overall classification performance evaluated using a new test set of 371
utterances from five adult female speakers ranging in age from 23 to 54 years
old.

Dpen starce
Lo
arausal
I i

accepting

Megalive

wakanon

unhappy

<A

surprise

Posithers
walence

disgust
anger Clorsed stancs

Fig. 3. This diagram illustrates where the basis postures are located in affect space.
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where F.,,otion 15 the activation level of its affiliated elicitor process, B..,otion 15
a DC bias that can be used to make some emotion processes easier to activate
than others. P, ti0n adds a level of persistence to the active emotion. This
mtroduces a form of inertia so that different emotion processes don’t rapidly
switch back and forth. Finally, d; is a decay term that restores an emotion to
its bias value once the emotion becomes active. Hence, the emotions have an
intense activation period followed by decay to a baseline intensity on the order

of a few seconds.
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Fig. 1. The implementation of the fear emotion. The releaser for threat is passed to
the affective assessment phase where it is tagged with high arousal, negative valence,
and closed stance values. This affective information is then filtered by the corresponding
elicitor of each emotion process. Darker shading corresponds to a higher activation level.
The fear process becomes active, causing a fearful expression and evoking anescape
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response.
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Leonardo (a successor to Kismet)
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