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Intelligent Systems
Get the tasks done right. . .
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Intelligent Systems
. . . and react to emotions!
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We verbally praise them when they do a good job for us or blame them when
they refuse to perform as we had wished
[Donald Norman, Emotional Design, Basic Civitas Books, 2004]
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https://slate.com/technology/2018/04/i-judge-men-based-on-how-they-talk-to-the-amazon-echos-alexa.html
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Affective Computing (1997)
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Affective Computing
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I Emotion representation
I Emotion simulation

Many teams, papers,
datasets, models, . . .

9/49



Affective Computing AfCAI Feedback Loop Personalisation What’s next? Summary

Affective Computing

I Emotion recognition
I Emotion representation
I Emotion simulation

Many teams, papers,
datasets, models, . . .

. . . but it does not work!
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Medical/research class devices . . .
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. . . are impractical (and expensive)
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https://www.dailymail.co.uk/news/article-3618183/Motorist-stays-attached-IV-bag-takes-swig-beer-cruising-highway-China.html


Affective Computing AfCAI Feedback Loop Personalisation What’s next? Summary

Our Assumptions
1. Use affordable wearables
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Our Assumptions
2. J. Prinz theory as a base

Emotions are build up by two parts:
I form – perception of bodily changes (as

in the classical James-Lange theory),
I content – relationship between agent and

environment
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Our Assumptions
3. Computational model: Russell’s circumplex model
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Our Assumptions
4. Context-aware systems paradigm

• Where you are, who you are with, what resources are nearby 
(Schillit) 

• Any informaiton that can be used to  characterize the situation 
of an entity (Dey) 

• Individuality, activity, location, time, relations (Zimmerman) 

• Set of variables that may be of interest for an agent and that 
influence its actions (Bolchini) 

Context 

• Artificial intelligence methods Aware 

• Intelligent homes, intelligent cars, robotics 

• Ambient intelligence, pervasive environments, ubiquitous 
computing 

• Mobile computing (location aware mobile applicaitons) 

• Intelligent software (contextual advertising, etc.) 

Systems 
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Context for Affective Computing

GSR Peak! HR High!
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AfCAI Paradigm
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Affective Computing with Context Awareness in Ambient
Intelligence applications

Objectives: detection, interpretation and use of information on
emotion for personalized decision support in ubiquitous /
ambient computing

I AfCAI Team
I AfCAI Workshops:

Murcia, Spain (2016),
València, Spain (2018),
Cartagena, Spain (2019),
. . . (2022)!
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AfCAI Community
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https://afcai.re/
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AfCAI Platform
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Emotion recognition
module

I affective computing
methods with
context-aware computing
platforms

I big data from wearable
sensors and context
sources

I reasoning layer
I human mediator
I machine processable

conceptualization of
human emotions
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Affective Feedback Loop
Signal acquisition⇒ Emotion models ⇒ System design
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Devices comparison
Signal acquisition⇒ Emotion models⇒ System design
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Critical comparison of
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signals’ quality

Results: focus on the
BITalino, possibly
combined with the MS
Band 2 in some cases
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BandReader
Signal acquisition⇒ Emotion models⇒ System design
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“Classical” Experimental Methodology
Signal acquisition⇒ Emotion models⇒ System design

29/49



Affective Computing AfCAI Feedback Loop Personalisation What’s next? Summary

“Classical” Experimental Methodology
Signal acquisition⇒ Emotion models⇒ System design

29/49



Affective Computing AfCAI Feedback Loop Personalisation What’s next? Summary

Rich Environment? (VR, movies, reality, . . . )
Signal acquisition⇒ Emotion models⇒ System design
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Need for Experimental Environment
Signal acquisition⇒ Emotion models⇒ System design

I Everyday life?
I Classical psychological

methodology?
I Games?

No!

Real environment, but too
much data and too much noise!
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Need for Experimental Environment
Signal acquisition⇒ Emotion models⇒ System design

I Everyday life?
I Classical psychological

methodology?
I Games?

No!

Strict protocol, but lack of
ecological validity!
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Need for Experimental Environment
Signal acquisition⇒ Emotion models⇒ System design

I Everyday life?
I Classical psychological

methodology?
I Games?

Yes!

Rich & controllable
environment!
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London Bridge
Signal acquisition⇒ Emotion models ⇒ System Game design
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Affective game design patterns,
Affective stimuli,
Affective vs neutral feedback
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Affective SpaceShooter
Signal acquisition⇒ Emotion models ⇒ System Game design
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I Colored asteroids
I Affective images in

background
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Freud Me Out
Signal acquisition⇒ Emotion models ⇒ System Game design
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Two scenarios:
peaceful (collect stars) vs aggressive (kill them all!)
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Room of the Ghosts / Jump! / Labyrinth
Signal acquisition⇒ Emotion models ⇒ System Game design
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Short levels,
Restricted set of stimuli,
Aimed at specific emotions
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Mid-Summary

Signal acquisition ⇒
Emotion models⇒
System Game design

Too much games!
(They are only tools, not the ultimate goal!)
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One step back. . .
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Emotion recognition
module

Goal:
I A universal framework as a

basis for interaction design
in intelligent systems

Tasks:
I to determine what a

particular user feels
I to determine the reliability

of this prediction
I to pass the information on

to the intelligent system (to
close the feedback loop)
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To determine what a particular user feels

Why don’t emotion prediction models work well “in the wild”?
I Trained on medical/research class devices
I Trained without contextual information
I Designed as general models for everyone

But, we need (a really big) data for personalised models...
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“Big Five” Personality Traits
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We want to know something
about this particular user
I “Big Five” factors of

personality as a base
I Personality assessment is

also a context
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BIRAFFE1
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BIRAFFE: Bio-Reactions and Faces for Emotion-based
Personalization
I 206 participants (31% female)
I Two parts:

I “Classical” experiment (stimulus-reaction; affective
pictures and sounds)

I Games session
I “Big Five” personality traits (NEO-FFI questionnaire)
I approx. 60 minutes of physiological recordings (ECG,

EDA, face images)
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BIRAFFE2
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BIRAFFE2: the 2nd Study in Bio-Reactions and Faces for
Emotion-based Personalization for AI Systems
I 103 participants (33% female)
I Two parts:

I “Classical” experiment (stimulus-reaction; affective
pictures and sounds)

I Games session
I “Big Five” personality traits (NEO-FFI questionnaire)
I Logs and GEQ (Game Experience Questionnaire)
I approx. 60 minutes of physiological recordings (ECG,

EDA, gyroscope, face images)
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BIRAFFE1 and BIRAFFE2
Available under CC licence at Zenodo

I DOI: 10.5281/zenodo.3865859
I https://afcai.re/pub:biraffe
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Adaptation and Personalisation
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I Start by determining the
user’s personality

I Select one of pre-trained
models for personality
profiles

I The system is pre-adapted to
the user

I Then get the data for more
specific personalisation

I Federated learning?
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AfCAI Framework Implementation

G
.J
.N

al
ep
a,
K.

Ku
tt,

an
d
S.
Bo

be
k,
“M

ob
ile

pl
at
fo
rm

fo
ra

ffe
ct
iv
ec
on
te
xt
-a
w
ar
e

sy
ste

m
s,”

FG
CS

,v
ol
.9

2,
pp
.4

90
–5
03
,2
01
9

Context
provider

(AWARE)

Biomedical
context

(AWARE)

Context
provider

(AWARE)

Intelligent Middleware
(Uncertain Hoeffding Trees)

Background Knowledge
(HMR+)

Mediation Model and Mechanism
(Implicit/Explicit Mediation)

Application Model
(HMR+)

Reasoning
(HeaRTDroid)

M
e

d
ia

tio
n

 
P

ro
to

co
ls

(S
e

m
a

n
ti

c
 a

n
n

o
ta

ti
o

n
s

 i
n

 H
M

R
+

)

R
e

a
so

n
in

g
 

P
ro

to
co

ls
(C

a
ll

b
a

c
k

s
/A

c
ti

o
n

s
)

Bayes 
Mediator

Human
Mediator

Rule-based 
Mediator

Application 

A
D

A
P

TA
B

L
E

 M
O

D
E

L
V

IE
W

C
O

N
T

E
X

T-B
A

S
E

D
 C

O
N

T
R

O
L

L
E

R

Emotion recognition
module

I Big Five-based
pre-trained emotion
recognition models

I Sensor fusion methods
I Emotion mediation

methods (how to ask user
if we do not know what
s/he feels)
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Sensory and Emotion Data Semantization
A universal framework should have it
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Sensory and Emotion Data Semantization
A universal framework should have it
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Sensory and Emotion Data Semantization
A universal framework should have it
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Looking beyond the Big Five. . .
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1–
55 I Bartle’s taxonomy of player types for BIRAFFE3

(see the linked paper)

Interacting

Players World

Acting

Socializers Explorers

AchieversKillers

I Personality computing (mostly alternatives to
psychological Big Five questionnaires)

I Dynamics of personality approach in psychology
I Non-personality related characteristics?

47/49

http://ceur-ws.org/Vol-2995/paper7.pdf
http://ceur-ws.org/Vol-2995/paper7.pdf


Affective Computing AfCAI Feedback Loop Personalisation What’s next? Summary

Other Use Cases?
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Summary
Ultimate goal:

I A universal framework for personalized
intelligent assistants development

I Use of affective, contextual and
subject-related information

How?
I BIRAFFE series of experiments
I Adaptation and personalisation instead

of general models
I Use of games as a context-rich

experimental environment

What’s next?
I AfCAI framework implementation
I Sensory and emotion data semantization
I Human characteristics beyond Big Five
I Other use cases, e.g., in e-learning
I BIRAFFE3 experiment (in a few months)

Recommended papers:
I Personalisation and adaptation:

K. Kutt et al., “Personality-Based
Affective Adaptation Methods for
Intelligent Systems,” Sensors,
21(1), p. 163, 2021

I Pre-BIRAFFE era summary:
G. J. Nalepa et al., “Analysis and
Use of the Emotional Context with
Wearable Devices for Games and
Intelligent Assistants,” Sensors,
19(11), p. 2509, 2019

krzysztof.kutt@uj.edu.pl

https://krzysztof.kutt.pl/

https://afcai.re/

https://geist.re/

This presentation is available at
afcai.re/aira2021pres.pdf
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