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This character barges in when you'’re busy. He doesn
apologize, and doesn’t notice you are annoyed.

He offers you useless advice.
You express more annoyance. He ignores it.

He continues to be unhelpful.  The clarity of your emotional
expression escalates.

He ignores it.
(this goes on)
You finally tell him “Go Away”

He winks, and does a happy little dance before exit  ing.
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Skills of Emotional Intelligence:

e

Expressing emotions
Recognizing emotions
Handling another’s emotions
Regulating emotions |\
Utilizing emotions /

If “have emotion”

(Salovey and Mayer 90, Goleman 95)




Skills of Emotional Intelligence:

e

» Expressing emotions

 Recognizing emotions

 Handling another’'s emotions
e Regulating emotions \
« Utilizing emotions /

If “have emotion”

(Salovey and Mayer 90, Goleman 95)




What emotion to express when?

e

Driver Affect: | Happy | Happy | Upset | Upset
Car Voice: Enthused | Subdued | Enthused | Subdued

Number of
accidents

Minutes driver
spoke

Jonsson, I.-M. and Nass, C. (2004) Effects of driver emotion and
car voice emotion on actual and perceived driving performance.
Stanford CA: Stanford Univ.




What emotion to express when?

Finding: Matching car voice expression to driver
affective state improves driver safety and

performance.

e

Driver Affect:
Car Voice:

Happy
Enthused

Happy
Subdued

Upset
Enthused

Upset
Subdued

Number of
accidents

2

8.3

9.6

6.3

Minutes driver
spoke

5.8

4.2

3.9

4.7

Jonsson, I.-M. and Nass, C. (2004) Effects of driver emotion and

car voice emotion on actual and perceived driving performance.
Stanford CA: Stanford Univ.




Emotional Intelligence involves adjusting
behavior respectfully to the state of others.




Skills of Emotional Intelligence:

Expressing emotions

Handling another’s emotions
Regulating emotions \
Utilizing emotions /

If “have emotion”

(Salovey and Mayer 90, Goleman 95)




“ Emotion recognition”

* Expressions, behaviors
“Flared nostrils, tightened lips, a quick sharp gesture,
skin conductance=high; probably she is angry ”
e Situation & common-sense reasoning

That was an important goal to her and Bob just
thwarted it again. She is likely to feel angry toward
Bob




Emotions give rise to changes that can be sensed

Distance Face, voice

Sensing: Posture
Gestures, movement, behavior

Temperature
Respiration
Up-close Pupil dilation
Sensing: Skin conductance
ECG, EEG, Blood pressure







Subject expresses each of 8 emotions:

1. Neutral 5. Platonic Love
2. Anger 6. Romantic Love

3. Hate 7. Joy
4. Grief 8. Reverence

Each emotion collected daily, for > 4 weeks
4 physiological signals: EMG on jaw, skin
conductance, BVP, respiration

Classification Accuracy:

81% on 8 emotions (person dependent)
Picard et al., IEEE Trans. Pattern Analysis Machine Intell.,Oct 2001.




Wearable AffeC’[Ive DJ chooses music

from your play-list that helps you attain the level of “activation”
you specify (Healey, Dabek, Picard, 1998)




Wearable camera + physiological pattern recognition
notices what got your attention and sets that video
aside for later perusal (Healey & Picard, ISWC 98)




Mouse pressure may increase with

Pressure
Sensitive
Mouse

linked to factors that cause wrist problems
(Dennerlein, et al., International Ergonomics Association '03)







Sensor chair is (to date) the most
significant channel for discriminating
Interest level among learners using
educational software

Results (on children not in training data, Mota and Picard, 2003):
69-83% accuracy recognizing Iif child is in state of:
High Interest, Low Iinterest, Taking a Break




14% better than best single mode  (Kapoor, Picard, Ivanov ICPR 2004)
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Can computer perceive complex cognitive-
affective states e.g., before interrupting?




Affective-Cognitive Mental States
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Inferring Cognitive-Affective State from
Facial+Head movements (el Kaliouby, 2005)

>




Accuracy classifying six states:
computer scores in top 6% of people




Helping people on the Autism Spectrum
Center for Disease Control and Prevention (2007)
1 child in 155 has Autism

Autism in US Schools People
w/autism
usually
have an
Impaired
ability to
recognize
and predict
emotions in
social
Interaction
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Skills of Emotional Intelligence:

Expressing emotions
Recognizing emotions

Regulating emotions \
Utilizing emotions /

If “have emotion”
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How should a computer/robot/agent respond If
somebody indicates “I'm frustrated” ?




Empathy is a powerful way to respond, showing
understanding and respect for the user’s feelings, and
helping the user move past negative feelings.













Results when computer handles emotion by
showing empathy in context of frustrating
experience:

Users engage with frustrating task significantly longer
after empathetic response than after control responses
(Klein et al. 1999, 2002)

Users have immediately lowered stress level (via skin
conductance) after empathy and after apology
(Prendinger et al. 2003 & 2005)




Skills of Emotional Intelligence:

» EXxpressing emotions
 Recognizing emotions
 Handling another’s emotions

(Salovey and Mayer 90, Goleman 95)




We are giving machines internal “mechanisms of emotion,” computational
Instructions that perform emotion-like functions. But these do not give a

machine FEELINGS LIKE WE HAVE even though they perform some of
the functions feelings perform.

(Ahn and Picard, EMCSR 2006 Vienna)




Problem solving and creativity
Memory

Decision making & reasoning
Perception

_anguage

Behavior selection

Learning, knowledge acqguisition




Simple affective technologies can
help the wearer self-regulate

“Galvactivator”
makes skin
conductance
visible, allowing
learner to see how
arousal interacts
with learning

Arousal predicts
memory and
attention




Example: Out of the lab and into
learner’s classrooms & homes

“Today | noticed something really
Important about my learning
style because we were taking
notes most of the class for
about 20 minutes, | guess.

And while doing the notes, while
writing everything, the light
went completely out

And then all of a sudden when we
started discussing all the
notes and what was going on
In the math it lit up again...” —
C. (10" grade)

(work with J. Scheirer and
R. Goldman-Segall)




Challenge: Can mobile/wearable sensor
technology help people better handle the
emotions that influence risky decisions?

The influence to make a poor
choice Is especially strong at
anxious/stressful moments,
or when cues trigger
cravings.

Can we create new
technology to help a person
better regulate their actions
at that moment of risk?




Skills of Emotional Intelligence:

Expressing emotions
Recognizing emotions
Handling another’s emotions
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Summary

We can begin to implement emotional intelligence (much harder
than making computers that ‘appear emotional’)

Intelligence requires RECOGNIZING and RESPONDING to learner
emotion. It may also require some internal mechanisms of
emotion.

Multiple channels, combined, provide affective inference, but far
from 100% recognition (and people are also far from 100%)

MANY applications... Agents, Driver navigation systems, Learning
tutors, Autism, Health aids....




Papers/Details: http://affect. media.mit.edu
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