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Al with psychology

A few words on affective adaptation
and personalisation of intelligent systems
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FAIS U], JAHCAI Lab U]J,
AfCAI Research Group, GEIST Research Group
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INTELLIGENT SYSTEMS

GET THE TASKS DONE RIGHT. ..

HOW CAN I HELP

YOU TODAY?
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https://www.iteratorshq.com/blog/4-amazing-ways-ai-personal-assistants-impact-business/
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INTELLIGENT SYSTEMS

GET THE TASKS DONE RIGHT. ..

Add Events to Calendar l

Book Restaurants

&

Automate Customer Service ?'i‘
p

Book Tickets ﬁ

Check Flight Status i’

=
Check Smart Home Devices /}gf

(1]

Give Recommendations \‘P s
o JES

Hold a Natural Conversations

Make Phone Calls @ o
Make Shopping Lists ‘
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Make "To Do" List
~3
Make Travel Arrangements

Order Groceries ﬁ

Organize Moiving Arrangements

Play Media Q
Provide Facts and Information m :

=
Schedule Meetings j /
l i I
Send Text Messages ﬂ
an)

Set Alarms and Reminders %

g

Shop Online (conversational Commerce)
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https://www.iteratorshq.com/blog/4-amazing-ways-ai-personal-assistants-impact-business/

ArrecTIVE COMPUTING ArCAI FeepBack Loor PERSONALISATION WHAT’S NEXT? SUMMARY

00@000000 000000000000 000000000000 00 0000000 00000 [}
I

INTELLIGENT SYSTEMS

... AND REACT TO EMOTIONS!

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]

- - -
5 "o 1
¥
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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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ArrecTIVE COMPUTING
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AFrFeECTIVE COMPUTING (1997)

AFFECTIVE COMPU

(333 %
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AFrFeECTIVE COMPUTING

» Emotion recognition

disgust contempt

sadness
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AFrrecTIVE COMPUTING
» Emotion recognition hrger imerese
» Emotion representation
Dis(rgss
Anguish Surprise
A
Fear
Terror Enjoyment
Joy
Dopamine
Shame
Humiliation - ; Contempt
Serotonin DngUS(
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AFrrecTIVE COMPUTING

» Emotion recognition

FeebBack Loor
000000000000 00

» Emotion representation

» Emotion simulation
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\ | | THougHT
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| 'VE BEEN
| TALKING
| T0 THE MAIN
COMPUTER...
IT HATES ME.
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- -4 > 4
!/
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AFrFeECTIVE COMPUTING

» Emotion recognition
» Emotion representation

» Emotion simulation

Many teams, papers,
datasets, models, ...
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AFrrecTIVE COMPUTING

» Emotion recognition
» Emotion representation

» Emotion simulation

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

...but it does not work!
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5>
DON’T
PANIC
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MEpIcAL / RESEARCH CLASS DEVICES ...
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https://pl.depositphotos.com/76222695/stock-video-hospital-ecg-monitor.html
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... ARE IMPRACTICAL (AND EXPENSIVE )

12/49


https://www.dailymail.co.uk/news/article-3618183/Motorist-stays-attached-IV-bag-takes-swig-beer-cruising-highway-China.html
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OUuR AsSSUMPTIONS

1. USE AFFORDABLE WEARABLES
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OUuR AsSSUMPTIONS

2. J. PRINZ THEORY AS A BASE

Emotions are build up by two parts:

» form — perception of bodily changes (as
in the classical James-Lange theory),

» content — relationship between agent and

environment
Fear represents danger
danger P g
. e Fear:
Perception of Change in :
snake H : Perception of
the snake bodily state bodily change

Fear registers this
particular bodily state
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3. COMPUTATIONAL MODEL: RUSSELL'S CIRCUMPLEX MODEL

Intense
® Astonished
Afraid ~ Alarmed °
° Excited
Angry ¢ @ °
Tense Amused ® Happy
Frustrated ® Annoyed ® Delighted
° o Glad
] Distressed ® Pleased -
S —
] [
g 2
[ ® Miserable gContent [
c ) -
=] Sad Satisfied ®
° Serene ® ® Atease
® Depressed ® cam
® Gloomy
® Relaxed
Bored
°
Mild
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OUuR AsSSUMPTIONS

2. J. PRINZ THEORY AS A BASE

Emotions are build up by two parts:

» form — perception of bodily changes (as
in the classical James-Lange theory),

» content — relationship between agent and

environment
Fear represents danger
danger P g
. e Fear:
Perception of Change in :
snake H : Perception of
the snake bodily state bodily change

Fear registers this
particular bodily state
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OUuR AsSSUMPTIONS

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)

* Artificial intelligence methods

* Intelligent homes, intelligent cars, robotics

* Ambient intelligence, pervasive environments, ubiquitous
computing

* Mobile computing (location aware mobile applicaitons)

* Intelligent software (contextual advertising, etc.)
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CoNTEXT IN PRACTICE

Google Paris Hilton = n
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CoNTEXT IN PRACTICE

Google Paris Hilton =B

Paris Hilton <
[E———

©®  ponstitoncom

Pt Whiey ik is an American mediapersonay
asinesswoman,socalt, el s, acess, fshion esiner

and D2, Hifon i  greatgranddaugier of Convd Hilon, he
founder of Hiton Hoels Wikpedka
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CONTEXT IN PRACTICE

GO gle Paris Hilton

Paris Hilton <
Ameican media personaliy
®  panshiton.com

aris Whimey Hilton s s American ek persansi,
usinesswoman, socilte, model, e, acress, fasnon desianer
and D2, Hifon i  greatgranddaugier of Convd Hilon, he
founder of Hiton Hoels Wikpedka
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Hilton Hotels & < @
Resorts Hilton

Hotel company TS & s

Hilton Hotels & Resorts is a global brand of full-service hotels and
resorts and the flagship brand of American multinational hospitality
company Hilton. The original company was founded by Conrad
Hiton, Wikipedia
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CONTEXT IN PRACTICE

GO 8[6 Paris Hilton | “

F) x
Business Trp
P17 syezen 2014

Hilton Hotels & < a
Resorts Hilton
vty wrnsemsors o8
iz |
Paris Hilton < Hilton Hotels & Resorts is a global brand of full-service hotels and o
American media personalty resorts and the flagship brand of American multinational hospitality
© parshiioncom company Hilton. The original company was founded by Conrad
At

aris Whimey Hilton s s American ek persansi,
usinesswoman, socilte, model, e, acress, fasnon desianer
and D2, Hifon i  greatgranddaugier of Convd Hilon, he
founder of Hiton Hoels Wikpedka
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CONTEXT FOR AFFECTIVE COMPUTING

GSR Peak! HR High!

1.6 %E 54/SB 51/SN/80 6.7
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CONTEXT FOR AFFECTIVE COMPUTING

® Jogging
Friday, 25 October + 20:15 - 21:15
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CONTEXT FOR AFFECTIVE COMPUTING

® Jogging
Friday, 25 October + 20:15 - 21:15
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CONTEXT FOR AFFECTIVE COMPUTING

® Jogging
Friday, 25 October + 20:15 - 21:15
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CONTEXT FOR AFFECTIVE COMPUTING

® Jogging
Friday, 25 October + 20:15 - 21:15

a o s o O »
You are fired Inbox x

‘ e —— 1:01 PM (0 minutes ago)

Hi Szymon,

Hope you are doing well.
Sory to inform you, but you have been fired.

Best
Your former boss
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ArCAI ParaDIGM

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
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ArCAI ParaDIGM

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

» AfCAI Team

» AfCAI Workshops:
Murcia, Spain (2016),
Valéncia, Spain (2018),
Cartagena, Spain (2019),
.. (2022)!
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ArCAI CoMMUNITY

&« C (} @ afcaire, @ incognito

@) AfCAlResearch Group  News  Research  Community ~ Workshops  About us X

AfCAI Research Group homepage
)

The group name stands for Affective Ce ing Context and Ambient i as it identifies fy

our most general research topics. <

s

We are a group of researchers from the Jagiellonian University and AGH University of Science and Technology
in Krakow, Poland.

‘We created an international workshop related to these topics

— Grzegorz J. Nalepa 2016/07/24 17:40

Go to the Internal res

News
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ArCAI PLATFORM

T » affective computing
methods with
context-aware computing
platforms

Inteligent Middleware
(Uncertain Hoeffding Trees)

Background Knowledge
(HMR#)

» big data from wearable
sensors and context
sources

ADAPTABLE MODEL
in HMR+)

Reasoning
(HeaRTDroid)

» reasoning layer

Bayes
Mediator

» human mediator

Rule-based
Mediator

» machine processable

. . conceptualization of

VIEW

: Applicati .
=‘ e human emotions
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AFfrrecTIVE FEEDBACK LOooP

SIGNAL ACQUISITION = EMOTION MODELS = SYSTEM DESIGN

Signal processing

> Feature | Pattern Control Signal

Extraction Recognition

Feedback

( Control System
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AFfrrecTIVE FEEDBACK LOooP
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SIGNAL ACQUISITION = EMOTION MODELS = SYSTEM DESIGN
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Control Signal

Signal processing
Feature Pattern
Extraction Recognition
Feedback

Control System
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AFfrrecTIVE FEEDBACK LOooP

SIGNAL ACQUISITION = EMOTION MODELS = SYSTEM DESIGN

/ Signal processing

Feature | Pattern
Extraction Recognition

Control System
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AFfrrecTIVE FEEDBACK LOooP

SIGNAL ACQUISITION = EMOTION MODELS = SYSTEM DESIGN

Signal processing

—>! Feature R Pattern Control Signal

Extraction Recognition

< ___________
Feedback

X
/ Control System
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DEVICES COMPARISON

SIGNAL ACQUISITION = EMOTION MODELS = SYSTEM DESIGN

—— Polar H6 (reference)

130 eHealth
—— Microsoft Band 2
ol B
i
£,110
£ 1o Critical comparison of

N NA Ao , ECG/PPG and GSR
® v e | signals’ quality

00
Time [s]

| = e Results: focus on the
I — vz BITalino, possibly
| combined with the MS

| |
‘ Band 2 in some cases

w

N

i

Phasic GSR [uS]

-~

\ K‘;‘\B,\ N Y f
Wl VO

0 20 40 60 80 100 120 140 160
Time [s)
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DEVICES COMPARISON

SIGNAL ACQUISITION = EMOTION MODELS = SYSTEM DESIGN

Critical comparison of
ECG/PPG and GSR
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

Band Reader

Vi ‘ MSBAND2  EMPATICAE4
Mobile Sensor
Tap to disconnect
Band contact N/A
GRS 5440 kOhms
Heart rate 71 bpm
Ambient light 83 Ix
Temp N/A
Acceleration X -0.490723 g
Acceleration Y 0.474121¢
Acceleration Z 0.741699 g
RRinterval 0.929152 s
D /”
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“Crassical” EXPERIMENTAL METHODOLOGY

SIGNAL ACQUISITION = EMOTION MODELS = SYSTEM DESIGN

<)
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“Crassical” EXPERIMENTAL METHODOLOGY

SIGNAL ACQUISITION = EMOTION MODELS = SYSTEM DESIGN

Intense

® Astonished

Afraid  Alarmed °
] Y Excited

Angry ¢ @ .

Tense Amused ® Happy

Frustrated ® Annoyed ® Delighted
° o Glad
] Distressed ® Pleased o
a 3
H g
2 @ Miserable glontent | 2
=] Sad Satisfied ® -

. ° Serene ® ® Atease
Depressed ®cam
® Gloomy

® Relaxed
Bored
L

[ ]
e O S

Mild
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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

» Everyday life? 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

No!

» Classical psychological )
methodology? Strict protocol, but lack of
ecological validity!

31/49
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NEED FOR EXPERIMENTAL ENVIRONMENT
SIGNAL ACQUISITION = EMOTION MODELS = SYSTEM DESIGN
Yes!
Rich & controllable
environment!

» Games?
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LoNDON BRIDGE

SIGNAL ACQUISITION = EMOTION MODELS = S¥stemM GAME DESIGN

Affective game design patterns,
Affective stimuli,
Affective vs neutral feedback
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AFFECTIVE SPACESHOOTER
SIGNAL ACQUISITION = EMOTION MODELS = S¥stemM GAME DESIGN

WYNIK: 1060

» Colored asteroids

» Affective images in
background
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Freup Mk Our

SIGNAL ACQUISITION = EMOTION MODELS = S¥stemM GAME DESIGN

Two scenarios:
peaceful (collect stars) vs aggressive (kill them all!)

34/49


https://doi.org/10.1007/978-3-030-20915-5_49
https://doi.org/10.1007/978-3-030-20915-5_49

AFrECTIVE COMPUTING ArCAI Feepsack Loor PERSONALISATION WHAT’S NEXT? SUMMARY
000000000 000000000000 0000000000008 0000000 00000 [©]

RoowM orF THE GHOsTs / Jump! / LABYRINTH

SIGNAL ACQUISITION = EMOTION MODELS = S¥stem GAME DESIGN

Short levels,
Restricted set of stimuli,
Aimed at specific emotions
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MID-SUMMARY

Signal acquisition =
Emotion models =

System Game design
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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...

Goal:

(Uncertain Hoeffding Trees)

» A universal framework as a
basis for interaction design
in intelligent systems

Tasks:

Inteligent Middleware Background Knowledge
) (HMR+)

HMR+)

> to determine what a
particular user feels

ADAPTABLE MODEL

Reasoning
(HeaRTDroid)

Bayes
Mediator

» to determine the reliability
of this prediction

Rule-based
Mediator

» to pass the information on
to the intelligent system (to
close the feedback loop)

VIEW

:‘ Application
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To determine what a particular user feels
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To determine what a particular user feels

Why don’t emotion prediction models work well “in the wild”?
» Trained on medical/research class devices
» Trained without contextual information

» Designed as general models for everyone
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To determine what a particular user feels

Why don’t emotion prediction models work well “in the wild”?
» Trained on medical/research class devices
» Trained without contextual information

» Designed as general models for everyone

But, we need (a really big) data for personalised models...
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“Bic Five” PErsoNALITY TRAITS

Openness

We want to know something
about this particular user

Conscien-

» “Big Five” factors of
personality as a base

Neuroticism

Personality

N

Agreeableness Extraversion

» Personality assessment is
also a context
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BIRAFFE1

BIRAFFE: Bio-Reactions and Faces for Emotion-based
Personalization

» 206 participants (31% female)

» Two parts:

> “Classical” experiment (stimulus-reaction; affective
pictures and sounds)
» Games session

» “Big Five” personality traits (NEO-FFI questionnaire)

» approx. 60 minutes of physiological recordings (ECG,
EDA, face images)
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BIRAFFE2

BIRAFFE2: the 2nd Study in Bio-Reactions and Faces for
Emotion-based Personalization for Al Systems

» 103 participants (33% female)

» Two parts:

» “Classical” experiment (stimulus-reaction; affective
pictures and sounds)
» Games session

» “Big Five” personality traits (NEO-FFI questionnaire)

\4

Logs and GEQ (Game Experience Questionnaire)

» approx. 60 minutes of physiological recordings (ECG,
EDA, gyroscope, face images)
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BIRAFFE1 anp BIRAFFE2

AvAILABLE UNDER CC LICENCE AT ZENODO

@ BIRAFFE2: The 2nd Study in X

€>Ccn e

June 1, 2020 Dataset

BIRAFFE2: The 2nd Study in Bio-Reactions
and Faces for Emotion-based
Personalization for Al Systems

Kutt, Krzysztof; @ Drazyk, Dominika; @ Bobek, Szymon; @ Nalepa, Grzegorz J

Data collector(s)

Drazyk, Dominika; @ Kutt, Krzysztof; @ Szelazek, Maciej; Zuchowska, Laura
Editor(s)

Drazyk, Dominike; @ Kutt, Krzysztof; @ Szelazek, Maciej
Researcher(s)

Kutt, Krzysztof; @ Drazyk, Dominika;  Bobek, Szymon; @ Nalepa, Grzegorz J

» DOI: 10.5281/zenodo0.3865859
» https://afcai.re/pub:biraffe
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ADAPTATION AND PERSONALISATION

» Start by determining the
user’s personality
» Select one of pre-trained
models for personality
profiles
» The system is pre-adapted to
the user

et » Then get the data for more
specific personalisation

» Federated learning?
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ArCAI
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ArCAI FRAMEWORK IMPLEMENTATION

ADAPTABLE MODEL

VIEW

Inteligent Middleware
(Uncertain Hoeffding Trees)

Background Knowledge
(HMR#)

Reasoning

(HeaRTDroid)

in HMR+)

(semantic any

i ‘ Application

Bayes
Mediator

Rule-based
Mediator

» Big Five-based
pre-trained emotion
recognition models

» Sensor fusion methods

» 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

Sensors \
\

Data Semantization

Semantic
Annotation
Sensor1
9\\ Data Data | | | Mnstance | | | Semantic
Sensor2 c i Prepr i i Data
v

Ly

Llu Sensor4
H \ \_Semantic Models//

St
o

JMMARY
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SUMMARY
o

SENSORY AND EMOTION DATA SEMANTIZATION

A UNIVERSAL FRAMEWORK SHOULD HAVE IT

isHostedBy
hosts

¢ /observes —_
(Seneer) (ooserabieroperty )

() e
/ isObservedBy

madeBySensor

usedProcedure
xsd:dateTime
«— )
resultTime
—

observedProperty
madeObservation

hasFeatureOfInterest

— - g
phenomenonTime isFeatureOfInterestOf
4

time: TemporalEntity hasSimpleResult hasResult
J isResultOf \
(=)
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SENSORY AND EMOTION DATA SEMANTIZATION

A UNIVERSAL FRAMEWORK SHOULD HAVE IT

Actual
Consequence

Unfamiliar
As; Prospective
Desirable

Negative
Emotion

Consequence

Familiar Aspect

Prospective
Consequence

isEmotionallyLinkedTo

Prospective
Undesirable

Action of Self .
Al / Composite *,
\_ Visualization

Positive
Emotion
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LooxkING BEYOND THE BiG FIve...

» Bartle’s taxonomy of player types for BIRAFFE3
(see the linked paper)

Acting

Killers Achievers

World

Socializers Explorers

Interacting

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

» Dynamics of personality approach in psychology
» Non-personality related characteristics?
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OT1HER Use CAsgs?
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SUMMARY
Ultimate goal:

» A universal framework for personalized
intelligent assistants development

» Use of affective, contextual and
subject-related information
How?
» BIRAFFE series of experiments

» Adaptation and personalisation instead
of general models

» Use of games as a context-rich
experimental environment

What's next?

» AfCAI framework implementation

» Sensory and emotion data semantization

» Human characteristics beyond Big Five

» Other use cases, e.g., in e-learning

>

BIRAFFE3 experiment (in a few months)

000000000000 00
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Recommended papers:

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

» 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 .kuttQuj.edu.pl
https://krzysztof .kutt.pl/
https://afcai.re/
https://geist.re/

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

49/49


https://doi.org/10.3390/s21010163
https://doi.org/10.3390/s21010163
https://doi.org/10.3390/s21010163
https://doi.org/10.3390/s21010163
https://doi.org/10.3390/s19112509
https://doi.org/10.3390/s19112509
https://doi.org/10.3390/s19112509
https://doi.org/10.3390/s19112509
https://doi.org/10.3390/s19112509
mailto:krzysztof.kutt@uj.edu.pl
https://krzysztof.kutt.pl/
https://afcai.re/
https://geist.re/
https://afcai.re/aira2021pres.pdf

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

