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What is Affective Computing?




Affective Computing: Wie Kiinstliche Intelligenz
menschliche Emotionen versteht

Marz2018 / Michaela Tiedemann

Artikel

weLr- EMOTIONALE INTELLIGENZ

Bald kennt der Computer Sie besser als lhre Familie

Veréffentlicht am 18.01.2018 | Lesedauer: 7 Minuten
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Computer lernen, menschliche Emotionen
naturlich zu interpretieren

26.07.18 | Redakteur: Sebastian Gerstl

Forscher des MIT Media Lab haben ein maschinelles
Lernmodell entwickelt, das Computern ndherbringt,

| Know How You Feel

Imagine a robot that can get your ironic joke and smile back — this is
the future that the developers of Al-based emotion recognition
technology are approaching every day. Among them is Neurodata
Lab, which recently set the machine the task of deciphering the
mysterious smile of Mona Lisa. How did the algorithm work and did
the machines learn to distinguish fake emotions? Read the interview
with Neurodata Lab Chief Research Officer Olga Perepelkina.

o Neurodata Lab Feb 25,2019 - 6 min read tn
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Was steckt hinter dem Wunsch nach kinstlich belebten menschlichen
Abbildern? ist es nur eine Folge des technischen und digitalen
Fortschritts oder ein der 1aftli

Copyright: Goethe-Institut e. V.,
Goethe-Institut Japan
August 2017

Lage?
Fortschritte in den Gebieten der Hard- und der Software erlauben Maschinen . en nieiemy
eine immer glaubhaftere Nachahmung von beobachtbarem menschlichen
Verhalten fir verschiedenartige Anwendungen, Erste technische Systeme -
gerade aus dem ,Uncanny Valley" entstiegen - sind akzeptierte Bestandteile
unseres taglichen Lebens. Die Fahigkeiten solcher Systeme werden stets
verbessert, was deren Akzeptanz zutraglich ist. Konkret (bernehmen
Haushalts-. Pflege-. Sexroboter und Diagitale Bealeiter Aufaaben in




all important HCI conferences

Re S ea rc h have a track for/contributions to

affective computation/

social signal processing
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... what are emotions?

Emotion is information that
describes the subjective embodied
experience of a situation.
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Let’s do a test ...

Ske

from http://skinnyartist.com/beating-the-green-eyed-bastard/

Research Fellow Talk, Patrick Gebhard, November 25t 2020 10/35



from http://skinnyartist.com/beating-the-green-eyed-bastard/
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Emotion-detecting tech
should be restricted by law -
AI N OW [https://www.bbc.com/news/technology-50761116]

By Leo Kelion

The problem with emotion-detection
®© 12 December 2019 technology

Technology that detects human emotion is being used by firms to improve customer service, decide
which candidates to interview and optimise the emational impact of advertising. But experts in the
field have warned that some software relies on outdated psychological theories and cannot always be
trusted

= [hitps://www.theneweconomy.com/technology/the-problem-with-emotion-detection-technology]

Bv Charlotte Gifford | Mondav. June 15th. 2020 s
aMember | Signin

... the scientific path forward begins with the explicit &
acknowledgment that we know much less about emotional
expressions and emotion perception than we thought we did ...“

[Barrett et al., Emotional Expressions Reconsidered: Challenges to Inferring Emotion From Human Facial Movements, 19]
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e "% | marketing, but the tech just isn’t
i g A readyvyet

It wants such software to t
affect people's lives and/o

A leading research centre
emotion-detecting tech.

[https://venturebeat.com/2020/05/02/emotion-detection-is-a-hot-ask-in-marketing-but-the-tech-just-isnt-ready-yet/]

Paul Barba, Lexalytics @PaulBarba_ May 2, 2020 12:12 PM
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Our bodies go through a chain of physiological chang

deeper breathing and an intensified heart rate. These

analvead with artificial intellinence



Computer Science Focus
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Idea Conceptualization Operationalisation Realisation Validation

Social Science Focus

An extended approach ...




Interaction, Emotions, Memory, and Self

Self ; Long-Term Memory . Working Memory Working Memory Long-Term Memory ; Self
(Egy) (Egip (Egip {Egit} {Egit} (Egip (Egip (Egy)
Y
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i Social .
Estr Structural Emotion Signals Representation of Self

ESit Situational Emotion

Ecom Communicative Emotion

Functional emotion
classes

O Representation of Situation

® Emotional Connotation

Current Situation

based on [Moser, von Zeppelin, Die Entwicklung des Affektsystems, 96]



Emotions - Inside and Outside

Upper Face Action Units
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[Ekman et. al. 76/78]

[Gebhard et al. 18]

BadEvent
GoodEvent

BadEventForBadOther Tﬁﬁ
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[Nathanson 94, Tomkins 63] [Moser & von Zeppelin, 96] [Gebhard 05]



ALMA - A Computational Model of
Affect for building believable behaviour

[McCrae, John, An introduction to the
five-factor model and its implications, 92]

Influence Basic
Time of Decay

[Becker, Structural and
Relational Analyses of
Emotion and Personality

Traits, 01]
éppgaE'sal t Computes
oodEven 3 : Default Mood
Bad EVG nt EmOtlon I ﬂ [Mehrabian, Analysis of the
G d E F G d O t h . nriuence !3ig-five Personality Factors
oodkventrorGoo er g:;?ﬁvg Isotrricﬁ?gl rz)?,ETr:gtions, 88] Cur r|\e[|nt 4 %ﬁ@ﬂéﬂiﬁﬁi 96]
o]0

/.‘ Influence

Basic Intensity
and Time of Decay

Mood

[Mehrabian, Pleasure-arousal-dominance:

u A general framework for describing and
a I m a = d f kl - d e measuring individual differences in
temperament, 96]
ovember 25th 2020 [Gebhard, A Layered Model of Affect, 05] 16/35




ALMA extension MARSSI:
Model of Appraisal, Regulation, and Social Signal Interpretation

1. Preparation: Hypotheses Generation
;BadActSelf — Shame — Blush, Head down,

§Avoidance — Avert Gaze, Gaze Wandering
@ — Joy — facial expression: smile
—> Appraisal — Emotion :
¢ i Attack Self - Searching Gaze (Avert Gaze)
\ 4 : . . . .
- ; : — Disgust — facial expression: disgust
@ <+ Regulation —> Reg;l;etli'f’:de —> s?:::;mal g P g
| I — i Attack Other — Directed Gaze, spacious gestures/postures
(regulation) — Reproach — facial expression: anger

EWithdrawal — Head adaptors, lip biting,
: little body movements, avert gaze
— Fear/Anger — facial expression: distress,
anger

2. Approximation: Social Signal Interpretation

Appraisal — Emotion

; Regulierende ) Social Signal

Situation | ¢— Regulation

Emotion (emotion)
a A = _/\/‘/\/”\—) ————
A . Social Signal $ e i
" (regulation) —
omm /| i I
: M Withdrawal 9%

Signal Interpretation

Avoidance 66%
Attack Other 1%

Attack Self 13%

— SE Annotated
'Fﬂ l Ed q Advanced classifiers for the Dyadic
UND G DFG recognition of regulatory processes Interaction
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Authoring and Managing SIA Behaviour

Visual SceneMaker

| HelloWorid |-+ Storymodel| ‘

7|

5o mEE®
- =

PlaySceneGroup { Ak User_Tinidb”| l

= Scenes
v i Scenes (en)

Agenda
AgendaExplain

Am

Ask_User_Age
Ask_User_Finish
Ask_User_Jdobinteviews
Ask_User_Main_Streng_
Ask_User_Main_We:
Ask_User_Namo
Ask_User_Sex
Ask_User_Strength
Ask_User_Weakness
Bye_Sonja
Debrisfing
FeedbackDemanding
FeadbackSmile
FoodbackYes

‘E

Play (Jtom Lookat viewtarget=player]”)

im—
|

Functions

Edit Node Name:
Storymodel
Edit Start Nodes:

[Welcoma(S3)

300ms

Edit Type Definitions:

setHead ( 1, targetYPos, 8,500 )

2000ms
Edit Variable Definitions:

Edit Command Executions:

amuuu,mf:vpos,s,zoo)

50%

{2000ms

setHead (1,0 ,TvvulYPas, 500)

2000ms|

£

scene_en Welcome_Coach:|

tom: Hallo.

environment: [tom Welcome].

tom: Herzlich Willkommen bei unserem virtuellen Trainingssystem fir Jobinterviews.
tom: Ich werde dich durch das Training fihren und bin dein Ansprechpartner fir Fragen.
environment: [tom Yes].

tom: Zunéchst misste ich einige Informationen von dir bekommen.

environment: [tom ShowPalms).

scene_en Ask_User_Name:
tom: Zuerst, nenne mir bitte Deinen Nachnamen.

scene_en Ask_User_Age:
tom: Wie alt bist Du?

scene_en Ask_User_Sex:
tom: Weiblich oder mannlich?

decad.sb.dfki.de
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50%

300ms

setHead ( 1, targetYPos , - 8, 500)

[Gebhard et al., Visual SceneMaker— A tool for Authoring Interactive Virtual Characters, 12]

1
=

setHead ( 1, targetYPos - 5, 200)

<

=

-

A

i

scenemaker.dfki.de
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Projects

Er—— pm@@ﬂﬂs

DFKI, 2007-2008

Training young Adult's Regulation of emotions
and Development of social Interaction Skills

Tternal 2010- 70

Julius-Maximilians-
RO a d S UNIVERSITAT
WURZBURG

DFKI, 2020-2023



Social Training and Learning

Experiencing difficult situations in an emotional way

°°@ o . E Elq ~w¢ AVASAG SOCIALWEAR
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Analysis of Input Generation of
and Behaviour Reactions

A |

Mimic/Gesture/Body animation and
Speech speech commands

Universitat

Augsburg

University
UNIVERSITAT

DES
SAARLANDES

microphone

YL v:t

for Training Social Skills in Job Interviews 18]

[Schneeberger et al., Can Social
Agents elicit Shame as Humans do? 19]
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NOVA | v1.0.2.7 | HCM-Lab, Augsburg University | http://openssi.net
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Automatic Generation of Social Sign Language

® How do deaf people live?
® How do they communicate!?

® What is important to them?

Other social values

Other communication of
emotions

O Universitit
lN k Augsburg Technology

University

Cln crvcnel Arts Sciences
TH Kol
yomma =T ™
in automatic generation SOCIALWEAR
Bunqesministerium |
% | Li;rdelg?rgggung AVASAG

Other individual experiences

' Integration of these aspects

gn Language Avatar

2020-2023



Collaboratively
Working with Technology

Technology that is socially supportive
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Working with Social Cobots

*
*
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Empathic Self-Driving Cars

Automation of driving
has high market potential

= .‘iYﬂs

‘ 4 AINT-GOBAIN
Relies on technology 3% e S Q)

acceptance

llllllllllllllllllllllllll

Employing a socially
interactive agent

situative general trust

Managmg user trust dispositional

specific trust
through interaction — .

attachment style I > relationship
Transparency and user \, self-disclosure __/
participation it
personality

Bundesministerium /A\ 2020-2023
fiir Wirtschaft
und Technologie E Mw I

EMPATHISCHE MENSCH-MASCHINE INTERAKTION




- ) \ \ NN Social GAN Results
Reducing Pedestrlan Path Prediction Error

W|th Social Signal Analysis and Cognitive Modelling

ADE Error(meter

0.0 2.5 5.0

M2P3-CVAE

Pedestrians : e |
- 1 RNN DEcoder
(n+m): H [ H
Past
trajectories
Features

Research Fellow Talk, Patrick Gebhard, November 25t 2020 28/35



BRI 0 0 TRIAVEAEA Y ¢ X Social GAN Results -
Reducing Pedestrian Path Prediction Error

with Social Signal Analysis and Cognitive Modelling

ADE Error(meters

{11
A

Al

Pedestrians
(n+m):
+  Past thBN g X :
tr‘ajectories SAEHIeS ‘. r\ 2 é 2= s 5NN

+ Features : | . .
Dynamic Bayesian Pedestrian )

Nets (h""m)  |nteraction Graph

[Muscholl et al. SIMP3: Social Interaction-Based Multi-Pedestrian Path Prediction By Self-Driving Cars, 20 (in press)]
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Empathic Assistance
for Health and Wellbeing

Empathic SIAs for therapy support

emaolional mobile assistant

Research Fellow Talk, Patrick Gebhard, November 25t 2020 30/35



Therapy Assistance in your Pocket
Relapse (> 50-65%)

: | —H—>tme
Diagnose In-patient Day Release Out-Patient
Treatment Hospital Treatment
Burnout-
, D | Reintegrations-
&) . - Coach
d/\ow/“&ﬂ’"\«e[ l
UND s VWIP
PArAQONSEMYOX K 2018-2021

d Forschung

Treatment Gap 56,3% (median, worldwide) for major depression

[Statistics of German Health Insurances, 19]

[Beshai et al. Relapse and recurrence prevention in depression: Current research and future prospects, 11]
[Kohn et al. The treatment gap in mental health care, 04]



* Interactive diary ErmA

emotional mobile assistant

® |ydia shows empathic
behavior

o . listens and asks for

e Automatic annotation for
later doctor's consultations
(requires user consent!)

e Exercises for own emotion
regulation (biofeedback)

e Ongoing "Stress reduction”

studies
[Gebhard et al., Designing a Mobile [Schneeberger et al., Developing a
Social and Vocational Reintegration Social Biofeedback Training System
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ACG Research Roadmap

A

Advanced Cognitive and
Computational Statistical Modelling
Models of Affect for Assistive Systems
2028 1
Predictive coding Interactive
for emotional experience therapeutic
systems
_ _ Empathic
. Slmulatlon.of systems collaborative
internal emotional training and learning
experience (ToM)
Therapeutical
assistive systems
2023 Empathy and Trust
Hybrid computational Hybrid model-based
affect models training of (social) skills
Computatlgnal appralsal Assistive
and regulation of internal hi t
user affect states coaching systems
2018 1

Natural
Interaction
with Social Agents

General, fluid,
(non-)verbal
behaviour & dialog
model

Automatic adaptable
(non)-verbal behaviour of
interactive Agents

Transferable complex
behaviour models
(incl. sign language)

All-time reactive
systems

Hybrid real-time mimicry
behaviour models (data
and theory based)

Tools,
Concepts,
and Standards

ML Standard for
emotion concepts
and processes related
to internal mental
states

ELSI standards for
Assistive (therapeutic)
systems

Validation methods for
empathic systems

Hybrid authoring tool

for believable behavior of
interactive Virtual Characters

ToM-model for
simulation of internal
affective states

Al Methods (Data and Theory-based Methods, Machine Learning ...), Evaluation Design and Methods

33
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Conclusion and Future Work

Interdisciplinary research concept

Deep emotion simulation

Always on, socially interactive agents (SIA)
Comparative Studies - Human-Human vs. Human-SIA

More empathy in algorithms
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