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[angry] | did not murder him.

You were emotional... | don’t
want my vacuum cleaner, or my toaster appearing
emotional...

[very angry] | did not murder him!
That one’s called “anger”.
(from “l, Robot”, Fox Entertainment 2004)
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Alan Tudyk alias “Sonny”

“.. his face and his eyes are just so expressive.”

“Sonny has

emotions”

“Alan is the soul of Sonny — every subtlety is there..”

“.. really study every little nuances of [Alan’s] performance”

“what is life itself .. all these great little things you wouldn’t necessarily
think about [says the animator ;-)].”
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The very simplistic “I, Robot” answer:

“What am 1?”
To let it break the Three Laws of Robotics

1. A robot may not harm a human being, or, through inaction, allow a
human being to come to harm.

2. A robot must obey the orders given to it by human beings except where
such orders would conflict with the First Law.

3. A robot must protect its own existence, as long as such protection does
not conflict with the First or Second Law.

(as invented by Asimov in his short story “Runaround” in 1941)

BUT: In the movie, it remains very mysterious HOW emotions are integrated
and WHY they should help the robot to safe humanity by letting him
violate the three laws!!!

Anyway: It's just a Hollywood movie!
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1. To pass the “Turing test” (as proposed by Alan Turing in 1950)?

 Five minutes, text-based conversation with both a human and a machine.

« Ifin at least 30% of the cases the machine is falsely judged as human, it
has successfully passed the test.

Rosalind Picard, MIT (“Affective Computing”, 1997, p. 13):

“A machine, even limited to text communication, will communicate more
effectively with humans if it can perceive and express emotions.”

2. To become a social member of a future society?
Hiroshi Ishiguro, ATR Japan:

“Robots are information media, especially humanoid robots. Their main role in
our future is to interact naturally with people.”
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Androids for android science

Studies on fundamental issues of human-machine
Interaction in science and engineering

Social robots for our societies

Development of practical robots and finding social issues
In real fields

Tools 2> Media = Partner




» 42 actuators in
the upper torso
including 13 for
the head

» Prerecorded
japanese voice
synchronized
with mouth
movement

* No locomotion
but movement
of both arms
possible




 In what way should
robots resemble human
beings?

« Why do we feel uncanny
as the robot is getting
close to human?

« How do we develop
humanlike behavior of
the android?

« Why do we become
aware that the android is
not human?

Does a human unconsciously recognize a human?




* In what way should humanoid agents resemble human beings?
» (Why) do we feel uncanny as the virtual agent is getting close to human?
« How do we develop humanlike behavior of the humanoid agent?

« Why do we become aware that the humanoid agent is not human?

Does a human accept the humanoid agent as a conversational partner?

>>
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« Can empathic behavior be
implemented and how do
humans react on it?

» Do the player‘s reactions
differ when the agent’s
empathic attitude is
changed systematically?

* Does the agent's
emotional behavior lead to
,emotional contagion® in
the human player as to be
derived from bio-metric
sensor data?

Does the expression of negative emotions in a competitive scenario help to
make the agent more acceptable?
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Emotional expressions and behaviors
through simulated emotions!
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B. Reeves & C. Nass, 1998, in “The media equation”:
« Empirical evidence - “Humans treat computers as social actors”

« Social and emotional aspects of the computer were encoded on the textual
level only - NO anthropomorphic interface!

T. Bickmore & J. Cassel, 2005, in the context of the ECA “Rea”:

« Integration of non-verbal cues for embodied conversational agents (ECA) in
social dialogues

* In order to generate “trust” - implementation of a theory of interpersonal
relationship based on the three dimensions familiarity, solidarity and affect.

« “Affect” is understood as “the degree of liking the interactants have for
each other”

« “Affect” is coupled with the social ability of coordination, i.e., fluent and
natural smalltalk > NO explicit model of emotions needed!
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Cognitive Science:

« combines philosophy, psychology, artificial intelligence, neuroscience,
linguistics and anthropology

« attempts to build computational models of human cognitive behavior by
combining the above disciplines to verify their findings

Emotions recently became an important concept in Cognitive Science
esp. to improve Human-Computer Interaction

- We implement computational models of emotions combining psychological /
philosophical theories and Al-algorithms in order to:

1. Improve the believability of our agents (technical motive)
2. Help in validating the underlying theories (experimental motive)

3. Extend the Al-algorithms (theoretical motive)
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Book, “The cognitive structure of emotions”, page 1:

“Taking the perspective of empirical psychology and
cognitive science, we start with the assumption that
emotions arise as a result of the way in which the situations
that initiate them are construed by the experiencer.”

Three necessary conditions for the emergence of emotions:
1.Situations that cause the emotions
2.Persons that experience the emotions

3.The appraisal of the situation by the person
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Pros (Meyer, Schiutzwohl, Reisenzein 2003):

« All-embracing theory, i.e. aims at explaining all emotions
* Detailed theory

« Systematically constructed theory

Cons (Omdahl 1995):

« OCC’s approach relies on the assumption that humans are
iInherently goal-driven beings

« Lack of empirical studies validating the predictions
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Three major aspects of the world, or changes in the world,
upon which one can focus:

1. Events, with interest in their consequences
2. Agents, with regard to their actions

3. Objects, with interest in certain aspects or imputed
properties of them qua objects

- Objects can take the role of agents, e.g., a car might be
treated as an agent, when malfunctioning!
(compare slide 15, “The media equation”, 1998)
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VALENCED REACTIONS TO

7

CONSEQUENCES ACTIONS
OF EVENTS OF AGENTS
pleased approving
displeased disapproving
etc. etc.
| |
FOCUSING ON FOCUSING ON
| |
| | |
CONSEQUENCES SELF OTHER
FOR OTHER AGENT  AGENT
CONSEQUENCES
FOR SELF
|

|
ASPECTS
OF OBJECTS

liking
disliking
etc.

love
hate

ATTRACTION
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CONSEQUENCES CONSEQUENCES SELF OTHER
FOR OTHER FOR SELF AGENT  AGENT
I
l I
DESIRABLE UNDESIRABLE ‘
FOROTHER  FOR OTHER ‘
PROSPECTS PROSPECTS
RELEVANT  IRRELEVANT
|
happy-for gloating joy pride admiration
resentment pity distress shame reproach
FORTUNES-OF-OTHERS WELL-BEING ATTRIBUTION
w l ( #
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PROSPECTS
RELEVANT

Befriedigung Erleichterung
bestatigte Furcht | Enttauschung

7
| |

hope

fear
|

CONFI%MED DISCONF‘IRMED

satisfaction relief
fears-confirmed disappointment

PROSPECT-BASED

joy pride admiration
distress shame reproach
WELL-BEING ATTRIBUTION
Erfallung Dankbarkeit
Reue Wut
gratification gratitude
remorse anger
WELL-BEING/ATTRIBUTION
COMPOUNDS

(from page 19, Figure 2.1)
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Variables associated with the three foci of valenced reactions:

1. Reactions to Events:
desirability with reference to goals

2. Actions of Agents:
praiseworthiness with reference to standards

3. Reactions to Objects:
appealingness with reference to attitudes

- Global variables also have to be taken into account!
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Global intensity variables affecting all emotions:

1. Sense of reality: The degree to which the event, agent or
object seems real

2. Proximity: Reflects the psychological proximity of the
emotion-inducing event, agent or object

3. Unexpectedness: Is assessed after an event occurred, in
contrast to the local variable likelihood

4. Arousal: Is not cognitive but physiological in nature and
has a relatively slow rate of decay
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Local intensity variables and their emotion types:

1. Prospect-based emotions: likelihood, effort and realization
(+ desirability)

2. Fortune-of-others emotions: desirability-for-other, liking
and deservingness (+ desirability)

3. Attribution emotions: strength-of-cognitive-unit and
expectation-deviation (+ praiseworthiness)

4. Attraction emotion: familiarity (+ appealingness)
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JOY EMOTIONS

Type Specification: (pleased about) a
desired event

Tokens: contented, cheerful, delighted,
ecstatic, elated, euphoric, feeling good,
glad, happy, joyful, jubilant, pleasantly
surprised, pleased, etc.

Variables affecting intensity: (1) the
degree to which the event is desirable
Example: The man was pleased when he
realized he was to get a small inheritance
from an unknown distant relative.

T

Primary emotion?
Empathy? —

HAPPY-FOR EMOTIONS

Type Specification: (pleased about) an
event presumed to be desirable for
someone else

Tokens: delighted-for, happy-for, pleased-
for etc.

Variables affecting intensity:

(1) the degree to which the desirable event
for the other is desirable for oneself

(2) the degree to which the event is
presumed to be desirable for the other

(3) the degree to which the other person
deserved the event

(4) the degree to which the other person is
liked

Example: Fred was happy for his friend
Mary because she won a thousand dollars.
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RELIEF EMOTIONS DISAPPOINTMENT

Type Specification: (pleased about) the EMOTIONS
disconfirmation of the prospect of an

undesirable event

Tokens: relief

Variables affecting intensity:

(1) the intensity of the attendant fear

Type Specification: (displeased about) the
disconfirmation of the prospect of a
desirable event

Tokens: dashed-hopes, despair,
disappointment, frustration, heartbroken,

emotion oo
§§)et2\?een1;fort expended in trying to prevent Variables affecting intensity:
(3) the degree to which the event is realized Sn)]gt]iir;ntens'ty of the attendant hope
Example: The employee was relieved to : : .
learn t?]at he was r?ot)éoing to be fired (2) the effort expended in trying to attain the
: event
(3) the degree to which the event is realized
Example: The girl was disappointed when

Secondary emotions? —— she realized that she would not be asked to
the dance after all.
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(1)

IF DESIRE (p, e, 1) >0
THEN set JOY-POTENTIAL (p, e, t) = f, [ | DESIRE (p, e, t) |; 15 (p; €, t)]

Where | DESIRE (p, e, t) | is the absolute value of a function that returns the
degree of desirability that a person, p, assigns to some perceived event, e, at
time, t, under normal conditions, and where |, (p, e, t) is a function that returns
the value of the combined effects of the global intensity variables.

(2)

IF JOY-POTENTIAL (p, e, t) > JOY-THRESHOLD (p, t)
THEN set JOY-INTENSITY (p, e, t) =
JOY-POTENTIAL (p, e, t) - JOY-THRESHOLD (p, t)

1 We shall not elaborate here on how the global variables (e.g., sense of reality,
proximity, and unexpectedness) might be represented because such an
excursion would take us too far afield.
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(3)

IF FEAR-POTENTIAL (p, €, t) > 0 AND DISBELIEVE (p, e,t,) AND t, t
THEN set RELIEF-POTENTIAL (p, €, 1) =
f, [ FEAR-POTENTIAL (p, e, t), EFFORT:(p; €); REALIZATION (e, 1,),

o (P e t)]

(4)

IF RELIEF-POTENTIAL (p, e, t,) > RELIEF-THRESHOLD (p, t,)
THEN set RELIEF-INTENSITY (p, e, t,) =

RELIEF-POTENTIAL (p, e, t,) - RELIEF-THRESHOLD (p, t,)
AND reset FEAR-POTENTIAL (p, e, t,) =

f [ | DESIRE (p, e, t,) |, LIKELIHOOD (p, e, t,), |, (P, €, 1,) ]
ELSE set RELIEF-INTENSITY (p, e, t,) =0

(from page 186, Rules 5 and 6)




Attention Memory | | Motivation | | Reasoning | | Self Concept

\ XA

Event =@ Relevance == Implication =4 Coping =

Normative
Significance

eoob b

(from Scherer, 2006)
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[[nformation
Processing

[Appraisal)

Novelty
Pleasantness

Goal Significan
Coping Potentia
Norm Compatiljility

Support (ANS physiology)

Maotivation

(Action tendencjes)

Execution (Motor expression)

Monitoring (Feeling state)
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(from Scherer, 2006)
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N T o ot {,ﬂ—f /:. “av
Event === Relevance  ==»  Implication ==» Cc}pmg »  Normative _..
. Significance | °
Novelty 4| Causality: agent i | Control 4| Internal standards i
(Suddenness, H e e i : | compatibility i
. R :| Causality: motive ; Power : :
Appraisal | Familiarity, s _ | External standards
processes Predictability) Cutcome probability Adjustment : compatibility
Intrinsic | Discrepancy from
Pleasantness {| expectation
Goal/need i « i i £
relevance i = T i
— HE E =
Autonomic v _
physiology AL
Action h &
tendencies y
Motor v
expression i
Subjective l.j
Feeling A

(from Scherer, 2006)

i

11




: : (C

Members of appraisal theory of emotion:

Emotions are
elicited and differentiated
on the basis of the
subjective evaluation
of an event on a set of standard criteria

- So far, most appraisal theorists have focused
on the prediction of basic or modal emotions
rather than more diffuse feeling states.
(Scherer 2006)
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Unlust

Lust

1

Spannurng
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Fig. 40.

Mostly three dimensions:
1. Pleasure (Lust — Unlust)

2. Arousal (Erregung — Beruhigung)

3. Dominance (Spannung — Losung)

« What is the difference between
emotions and feelings?

« How many emotions/feelings?

carflict

(Scherer 1988) ¢
3

dimensian [
icnn:ru1 ;O power |

happy Excitement

gnic valence |
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Erregung

Jndem ein einzelner
Punkt nur ein
momentanes Gefuhl |
bezeichnet, wird aber W
irgendein konkretes Lust '
Geschehen immer In
einem bestimmten [..]
Gefuhlsverlauf bestehen
[..]“ (p. 245)

¥
s f Unlust
W

Spannurng

__.B(’J'H]IW '
- Dynamics of emotions Fig: 40.

- Unlimited number of feelings possible!?
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Motor
Physiological| [ expression
symptoms Action
tendencies
Cognitive
appraisal

Unconscious reflection
and regulation

Zone of valid self-report
measurement

Verbalization and communication
of emotional experience

(Scherer 2006)

Conscious representation
and regulation

* Most processes
believed to remain
unconscious (A)

 Even not all
CONSCIOUS
representations
can be verbalized

(B)

- Zone of valid self-report measurement lies on top! (C)

- Scherer focuses on the under

ying processes of appraisal

i
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1. Fast, hard-wired stimulus response patterns:
- primary emotions (fear, anger, joy, etc.)

 Triggering fight-or-flight behaviors
« Genetically anchored / unconscious?

2. Gognitively elaborated, deliberative behaviors:
—> secondary emotions (jealousy, relief, shame, etc.)

« May use memories and expectations
« “Social emotions” to be developed during infancy

« (Consciousness needed?
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Emotion module

dynamics / mood

*
I
Dynamics of emotional impulses
>0 ( 7
PAD-space - -
Details tq be o 71
.................. found in 77
— Becker (2004) 9( 7
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Cognition module

conscious

apﬂ::ra]ﬁmll\<

Reasoning layer

reappraisal

(Becker

appmlsal\

non-consclous Reactive

.

. social context 1{mp§ng)

layer alicitation

> 4

valence ¢

Emotion module

dominance

d_ynamim ! mnu_m:l

+

e | pleasure
eeschesseure LE
= Yalence U-Ecmnmns : mpphﬂ >
= arousal
L | I *
mood awareness likelihood
2006) |

A




+ L6 9L (LM> 0
bored

(0, -80, 100) g

concentrated

(0, 0, +/-100)

depressed

(0, -80, -100}

surprised
(10, 80, +/-100)

friendly
(80, 80, +/- 100)

T @ gy

+ L:8 9L8 (L> O

annoyed
> Sd

+ L6 9L (L> 0

fearful
(-80, 80, -100)

(Becker 2006)
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Cognition module

anp;:l:utraisa.l\< Reasoning layer reappraisal

rai‘lllaaar;\<

Reactive

. social context fmpﬁng]

layer slicitation

> 4

valence

Emotion module

dynamice / mood

- Walence of| g emotions 4
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dominance

pleasure

mapping )

arousal

mood

awareness likelihood
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