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Potrzebujemy precyzyjnych
obliczeniowych modeli emocji

Abstract

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum ut, placerat ac,
adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu libero, nonummy eget, consectetuer
id, vulputate a, magna. Donec vehicula augue eu neque. Pellentesque habitant morbi tristique senectus
et netus et malesuada fames ac turpis egestas. Mauris ut leo. Cras viverra metus rhoncus sem. Nulla
et lectus vestibulum urna fringilla ultrices. Phasellus eu tellus sit amet tortor gravida placerat. Integer
sapien est, iaculis in, prefium quis, viverra ac, nunc. Praesent eget sem vel leo ultrices bibendum. Aenean
faucibus. Morbi dolor nulla, malesuada eu, pulvinar at, mollis ac, nulla. Curabitur auctor semper nulla.
Donec varius orci egef risus. Duis nibh mi, congue eu, accumsan eleifend, sagittis quis, diam. Duis eget

orci sit amet orci dignissim rutrum.

I. INTRODUCTION

adipiscing elit. Nam dui ligula, fringilla

a, euismod sodales, sollicitudin vel, wisi.
Morbi auctor lorem non justo. Nam lacus
libero, pretium at, lobortis vitae, ultricies et, tel-
lus. Donec aliquet, tortor sed accumsan biben-
dum, erat ligula aliquet magna, vitae ornare
odio metus a mi. Morbi ac orci et nisl hendrerit
mollis. Suspendisse ut massa. Cras nec ante.
Pellentesque a nulla. Cum sociis natoque pe-
natibus et magnis dis parturient montes, nasce-
tur ridiculus mus. Aliquam tincidunt urna.
Nulla ullamcorper vestibulum turpis. Pellen-
tesque cursus luctus mauris.

Lonem ipsum dolor sit amet, consectetur

Nulla malesuada porttitor diam. Donec fe-
lis erat, congue non, volutpat at, tincidunt tris-
tique, libero. Vivamus viverra fermentum felis.
Donec nonummy pellentesque ante. Phasel-
lus adipiscing semper elit. Proin fermentum
massa ac quam. Sed diam turpis, molestie vi-
tae, placerat a, molestie nec, leo. Maecenas
lacinia. Nam ipsum ligula, eleifend at, accum-
san nec, suscipit a, ipsum. Morbi blandit ligula

*A thank you or further information

feugiat magna. Nunc eleifend consequat lorem.
Sed lacinia nulla vitae enim. Pellentesque tin-
cidunt purus vel magna. Integer non enim.
Praesent euismod nunc eu purus. Donec biben-
dum quam in tellus. Nullam cursus pulvinar
lectus. Donec et mi. Nam vulputate metus eu
enim. Vestibulum pellentesque felis eu massa.

II. MEeTHODS

Maecenas sed ultricies felis. Sed imperdiet dic-
tum arcu a egestas.
¢ Donec dolor arcu, rutrum id molestie in,
viverra sed diam
Curabitur feugiat
turpis sed auctor facilisis
arcu eros accumsan lorem, at posuere mi
diam sit amet tortor
o Fusce fermentum, mi sit amet euismod
rutrum
e sem lorem molestie diam, iaculis aliquet
sapien tortor non nisi
o Pellentesque bibendum pretium aliquet
Quisque ullamcorper placerat ipsum. Cras
nibh. Morbi vel justo vitae lacus tincidunt ultri-
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EMOCJE — MODELE KOMPUTEROWE

* Wyrazy twarzy
* Input:
cztowiek ptacze
— (tzy i smutny
wyraz twarzy);
* Output:
cztowiek jest smutny
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* Sygnaty fizjologiczne >/
* Input: .. WIN

Szybkie tetno, pot;

* Output:
Ekscytacja;
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* Aby implementacja emocji byta petna model*
musi byC skonczony i petny

* Lub zbidér modeli



EMOCJE — MODELE KOMPUTEROWE

* Aby implementacja emocji byta petna model*
musi byC skonczony i petny

* Cosie dzieje, gdy model emocji nie jest
petny lub precyzyjny?

* Lub zbidér modeli
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* Wyrazy twarzy

* Input:
brwi sciggniete,
usta otwarte,
palec wskazujacy;

* Output:
Cztowiek jest zty / zdenerwowany
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good job!

* Wyrazy twarzy

Dodatkowy

Kontekst:

1. Pochwata

2. Ostrzezenie
. 3.Gniew
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* Wyrazy twarzy

* Input: S
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cztowiek ptacze 7 o7

— (tzy i smutny
wyraz twarzy);
* Output:
cztowiek jest smutny
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* Wyrazy twarzy

Dodatkowy
kontekst:
Cztowiek kroi
cebule w kuchni
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* Brzmienie gtosu

* Input:
cztowiek mowi
gtosno;

* Output:
cztowiek jest
zdenerwowany
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* Brzmienie gtosu

. Dodatkowy
kontekst:
Cztowiek

* stucha muzyki
w stuchawkach
| zle styszy




BtEDY W MODELACH
* Sygnaty fizjologiczne
* Input:

Szybkie, nieréwne
tetno, pot;

* Output:
Ekscytacja;
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* Sygnaty fizjologiczne
" Dodatkowy
kontekst:

Zawat serca,
arytmia, itd.
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Dodatkowy kontekst:

1., Nie jestem szczesliwy...”

o 0l laudld ool BN A



BtEDY W MODELACH

* Jezyk

Dodatkowy kontekst:
1., Nie jestem szczesliwy...”

2. ,Jestem szczesliwy, ze ten sukinsyn wpadt
pod tramwaj! Dobrze mu tak!”

e ol auded o BN



* Potrzebujemy petnejszego modelu emog;ji
aby nasze roboty

— Rozumiaty nas lepiej

— Mogty pomagac¢ nam zarzadzac naszymi emocjami



Inteligencja Emocjonalna

Intelligencja — jedna czy wiele?

1983. Howard Gardner — “1Q tells you nothing!”.?!
(teoria inteligencji wielorakiej)
There are many kinds of intelligence: logical, linguistic,
spatial, musical, kinesthetic, naturalist, intrapersonal and
interpersonal...

1990. Peter Salovey & John D. Mayer — Emotional Intelligence ?
The ability to recognize, monitor one's own and others'
emotions, to discriminate among them and to use this
information to guide one's thinking and actions.

1. Gardner, Howard (1983). Frames of mind: The theory of multiple intelligences. New York: Basic Books
2. Salovey, P. & Mayer, J.D. (1990) "Emotional intelligence" Imagination, Cognition, and Personality, 9, 185-211



Inteligencja Emocjonalna

Emotional Intelligence Framework

| Perception, appraisal, and expression of emotion

= Ability to recognize emotion in one's physical and psychological states, in other people and objects.

= Ability to discriminate between accurate and inaccurate, appropriate and inappropriate, honest and dishonest, expressions of
emotions.

= Ability to express emotions accurately, and to express needs related to them.
Il Emotional facilitation of thinking

= Ability to redirect and prioritize one's thinking based on the feelings associated with objects, events, and other people.

= Ability to generate or emulate vivid emotions to facilitate judgments and memories concerning feelings.

= Ability to capitalize on mood swings to take multiple points of view; ability to integrate these mood-induced perspectives.
= Ability to use emotional states to facilitate problem solving and creativity.

[l Understanding and analyzing emotional information; employing emotional knowledge

= Ability to understand how different emotions are related.

= Ability to perceive the causes and consequences of emotions.

= Ability to interpret complex emotions, such as emotional blends and contradictory feeling states.
= Ability to understand and predict likely transitions between emotions.

IV_Regulation of emotion

= Ability to be open to feelings, both those that are pleasant and those that are unpleasant.

* Ability to monitor and reflect on emotions.

= Ability to engage, prolong, or detach from an emotional state, depending upon its judged informativeness or utility.
* Ability to manage emotion in oneself and others.

John D. Mayer and Peter Salovey. What is emotional intelligence?, Emotional Development and Emotional Intelligence:3-31, 1997.



Inteligencja Emocjonalna

Emotional Intelligence Framework

| Perception, appraisal, and expression of emotion

= Ability to recognize emotion in one's physical and psychological states, in other people and objects.

= Ability to discriminate between accurate and inaccurate, appropriate and inappropriate, honest and dishonest, expressions of
emotions.

= Ability to express emotions accurately, and to express needs related to them.
Il Emotional facilitation of thinking

= Ability to redirect and prioritize one's thinking based on the feelings associated with objects, events, and other people.

= Ability to generate or emulate vivid emotions to facilitate judgments and memories concerning feelings.

= Ability to capitalize on mood swings to take multiple points of view; ability to integrate these mood-induced perspectives.
= Ability to use emotional states to facilitate problem solving and creativity.

[l Understanding and analyzing emotional information; employing emotional knowledge

= Ability to understand how different emotions are related.

nd contradictory feeling states.

manage emotion in oneself and
others.

ions.

Ostateczna umiejetnosc:

" Ac
* Ability to engage, prolong, or detach from an emotional.

- Ability tolmanage emotion in oneself and others. ;

zarzadzanie emocjami

John D. Mayer and Peter Salovey. What is emotional intelligence?, Emotional Development and Emotional Intelligence:3-31, 1997.



Inteligencja Emocjonalna

Emotional Intelligence Framework

| Perception, appraisal, and expression of emotion .
= Ability to| recognize emotion ln UNE S pPriysIaranu-poyv Przez 25 lat Affective

+ Ability to discriminate between accurate and inaccurat [ @elaaY oIVl oV-AVIEVA[-I M dUi TRANMN nest, expressions of

oamntinnc

to express needs related to them.

recognize emotions

= Ability to redirect and prioritize one's thinking based on the feelings associated with objects, events, and other people.

= Ability to generate or emulate vivid emotions to facilitate judgments and memories concerning feelings.

= Ability to capitalize on mood swings to take multiple points of view; ability to integrate these mood-induced perspectives.
= Ability to use emotional states to facilitate problem solving and creativity.

[l Understanding and analyzing emotional information; employing emotional knowledge

= Ability to understand how different emotions are related.

= Ability to perceive the causes and consequences of emotions.

= Ability to interpret complex emotions, such as emotional blends and contradictory feeling states.

= Ability to understand and predict likely transitions between emotions.

IV_Regulation of emotion

* Ability to be open to feelings, both those that are pleas: Ostateczna umiejetnosc:
* Ability to monitor and reflect on emotions.
= Ability to engage, prolong, or detach from an emotional

- Ability tolmanage emotion in oneself and others. }

zarzadzanie emocjami

John D. Mayer and Peter Salovey. What is emotional intelligence?, Emotional Development and Emotional Intelligence:3-31, 1997.



Inteligencja Emocjonalna

Emotional Intelligence Framework

| Perception, appraisal, and expression of emotion
= Ability to| recognize emotion ln UnNES priysicararnu-poyw Przez 25)/
* Ability to discriminate between accurate and inaccurat Computin p :t, expressions of

emotions

to express needs related tg

recognize emotions

* Ability to redirect and prioritize one's thinking based on the feeling;

* Ability to generate or emulate vivid emotions to facilitate judgmer,
* Ability to capitalize on mood swings to take multiple points of vie!
= Ability to use emotional states to facilitate problem solving and ci
[l Understanding and analyzing emotional information; employing ¢

* Ability to understand how different emotions are related
= Ability to nerceive tb q

" "TRUDNG JEST
TO WYRRZIE
KOMPUTEROWO...

John D. Mayer and Peter Salovéy._tht is emotional intelligence?, Emotional Development anu ...



Inteligencja Emocjonalna

* Potrzebujemy innego spojrzenia

* Gdy zaczynamy szukaé odpowiedzi
najlepiej jest zaczgé od...
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Fronesis

e Wtasciwy os3ad, madros¢ praktyczna,
wiedza o tym, co jest wiasciwe / odpowiednie
do sytuacji, kto, kiedy i w jaki sposéb powinien
sie wyrazac, roztropnosc.

A w odniesieniu do emociji...



Fronesis

e Wtasciwy os3ad, madros¢ praktyczna,
wiedza o tym, co jest wiasciwe / odpowiednie
do sytuacji, kto, kiedy i w jaki sposéb powinien
wyrazac¢ emocje, roztropnosc.



Fronesis

* Pytania badawcze

1.
2.
3.

Kto wyraza emocje?

Dlaczego wyraza emocje?

Czy wyrazenie jest odpowiednie do sytuacji
(kontekstu)?

Czy stopien wyrazenie jest odpowiedni do
sytuacji (kontekstu)?

. Jesli wyrazenie nie jest odpowiednie, jakie

wyrazenie bytoby odpowiednie?



Fronesis

» Zadania / dziedziny badan

1.
2.
3.

Okreslenie podmiotu emogji
Okreslenie obiektu emocji

Weryfikacja kontekstowej adekwatnosci
wyrazenia emocji

. Weryfikacja kontekstowej adekwatnosci

stopnia (intensywnosci) wyrazenia emoc;ji

. Modelowanie emocjoaninych wzorcow

behawioralnych



Computational Fronesis
Roztropnos¢ komputerowa

Da sie zrobié!



Roztropnos¢ komputerowa

Kombincje tych zadan sktadajq
sie na strategie emocjonalne
Dobre strategie sktadajq sie
na model roztropnosci
komputerowej



Roztropnos¢ komputerowa

* Gdzie juz jestesmy?

1.
2.
3.

Okreslenie podmiotu emogji
Okreslenie obiektu emocji

Weryfikacja kontekstowej adekwatnosci
wyrazenia emocji

Weryfikacja kontekstowej adekwatnosci
stopnia (intensywnosci) wyrazenia emoc;ji

. Modelowanie emocjoaninych wzorcow

behawioralnych



Roztropnos¢ komputerowa

* Gdzie juz jestesmy?
1. Okreslenie podmiotu emog;ji
2. Okreslenie obiektu emocji

3. Weryfikacja kontekstowej adekwatnosci
wyrazenia emocji

1. - Dokoshi, H., Oyama, S., Kurihara, M., Ptaszynski, M., Rzepka, R., & Araki, K. (2011). Emotion estimation
of actors and non-actors in text using web mining [in Japanese]. In Proceedings of the Hokkaido Symposium
on Information Processing, (pp. 223-224).

2. - Ptaszynski, M., Dybala, P., Rzepka, R., Araki, K., & Momouchi, Y. (2012). Annotating affective information
on 5.5 billion word corpus of Japanese blogs. In Proceedings of The Eighteenth Annual Meeting of The
Association for Natural Language Processing (NLP-2012) (pp. 405-408).

- Ptaszynski, M., Rzepka, R., Araki, K., & Momouchi, Y. (2012). A robust ontology of emotion objects. In
Proceedings of The Eighteenth Annual Meeting of The Association for Natural Language Processing (NLP-
2012) (pp. 719-722).




Roztropnos¢ komputerowa

* Gdzie juz jestesmy?
1. Okreslenie podmiotu emog;ji
2. Okreslenie obiektu emocji

3. Weryfikacja kontekstowej adekwatnosci
wyrazenia emocji

e Ptaszynski, M., Dybala, P., Shi, W., Rzepka, R., & Araki, K. (2009). Towards context aware emotional intelligence in machines: Computing
contextual appropriateness of affective states'. In Proceedings of Twenty-First International Joint Conference on Artificial Intelligence (IJCAI-09)
(pp. 1469-1474).

¢ Ptaszynski, M., Dybala, P., Shi, W., Rzepka, R., & Araki, K. (2009). Shifting valence helps verify contextual appropriateness of emotions. In
Working Notes of Twenty-first International Joint Conference on Artificial Intelligence (1JCAI-09), (pp. 19-21).

e Ptaszynski, M., Dybala, P., Shi, W., Rzepka, R., & Araki, K. (2009). Conscience of blogs: Verifying contextual appropriateness of emotions basing
on blog contents. In Proceedings of the Fourth Inter-national Conference on Computational Intelligence (Cl 2009) (pp. 1-6).

e Ptaszynski, M., Dybala, P., Shi, W., Rzepka, R., & Araki, K. (2010). Contextual affect analysis: A system for verification of emotion
appropriateness sup-ported with contextual valence shifters. International Journal of Biometrics, 2(2), 134—154. doi:10.1504/
1JBM.2010.031793.

¢ Michal Ptaszynski, Michal Mazur, Pawel Dybala, Rafal Rzepka, Kenji Araki and Yoshio Momouchi. (2013). Towards Computational Fronesis:
Verifying Contextual Appropriateness of Emotions, International Journal of Distance Education Technologies (IJDET), Vol. 11, No. 2, pp. 16-47.




NASZ SKROMNY WKtAD

 Zeby nie by¢ gotostownym...



Kontekstowa Adekwatnosé Emocji

[radosc]
“Ciesze sie (poniewaz) zdatem egzamin!”

[smutek]
“Jestem smutny (poniewaz) rzucita mnie dziewczyna...”



Kontekstowa Adekwatnosé Emocji

[radosc]
“Ciesze sie (poniewaz) zdatem egzamin!”

[radosc]
“Ciesze sie (ze/poniewaz) potracit go samochodd!”

[smutek]
“Jestem smutny (poniewaz) rzucita mnie dziewczyna...”

[smutek]
“Jestem taki smutny (przez to, ze/poniewaz) idg Walentynki...”



Kontekstowa Adekwatnosé Emocji

[radosc]

“Ciesze sie (poniewaz) zdatem egzamin!”
[radosc]

“Ciesze sie (ze/poniewaz) potracit go samochodd!”

[smutek]
“Jestem smutny (poniewaz) rzucita mnie dziewczyna...” REEENEGE

[smutek]
“Jestem taki smutny (przez to, ze/poniewaz) idg Walentynki...”



Kontekstowa Adekwatnosé Emocji

[Expression of emotion] [causal form] [cause of emotion]

cause of emotion = context of expression of emotion

makes the expression either FASIEIEEN Or WIETTIeJEN: |



Kontekstowa Adekwatnosé Emocji

context of expression of emotion

“Zdatem egzamin”



Kontekstowa Adekwatnosé Emocji

“...(poniewaz) zdatem egzamin!”

b

I, - “Tak sie ciesze...”

” % H “Alez sig ciesze...” WEB
e | “Byt bardzo zadowolony...” | MINING

b wyrazen “Byta szczesliwa...”

emotywnych -

C I

context of expression of emotion

“Zdatem egzamin”



Kontekstowa Adekwatnosé Emocji

“...(poniewaz) zdatem egzamin!”

7 - “Tak sig ciesze...”
“ “] H “Alez sig ciesze...” WEB
e | “Byt bardzo zadowolony...” | MINING
b wyrazen “Byta szczesliwa...”
emotywnych \ -
-

context of expression of emotion

“Zdatem egzamin”
Lista emocji najczesciej
pojawiajacych sie w
tym kontekscie
(najbardziej typowych,

naturalnych




Kontekstowa Adekwatnosé Emocji

“...(poniewaz) zdatem egzamin!”

H “T H ; »

( —= ak sie ciesze...
N <N “Alez sig ciesze...” WEB
% “Byt bardzo zadowolony...” } MINING
b wyrazen “Byfa szczesliwa...”
- emotywnych A -

Q€ B

| context of expression of emotion

| “Zdatem egzamin”
Lista emocji najczesciej [

Porodwnanie wyrazenia ze

PR EEEL HR T zdania z wygenerowana listg

tym kontekscie
(najbardziej typowych,

\W/— “Tak bardzo sie ciesze (ze) zdatem egzamin!”




Kontekstowa Adekwatnosé Emocji

User: Nienawidzg go za wysmianie User: Ciesze sie ze zdatem egzamin!
mnie przed wszystkimi. ML-Ask: rados¢;
ML-Ask: nielubienie; web mining:rados¢,podniecenie

web mining:z1oSC, nielubienie | Agent: To $wietnie! Gratulacje!

Agent: No, na pewno masz powod [empatia/sympatial ’I
=

do ztosci.
L o s : J ) ’
Kazda emocja moze byc
e

[empatia]
adekwatna lub ni

User: Cieszytbym sie,
gdyby ten gnojek wpadt pod tramwaj!
ML-Ask: rados¢;
web mining:strach, smutek
Agent: Czy na pewno tak powiniene$

User: Mam dota bo

idg Walentynki...
ML-Ask:nielubienie,smutek;
wWeb mining:podneicenie,radosc¢
Agent: Czemu jestes smutny? Walen-

tynki to dzien szczescia. sig czuc? |
[pocieszenie] [porada/interwencj

()
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()
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A
()
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Percentage of results applicable

Kontekstowa Adekwatnosé Emocji

-4 Dbaseline cvs =e=blogs ==dé=cvs+blogs

999 100%
95% % ’

100%
90%
80%
70%

60%
50% 159%  59%  59%

40%
30%

20%
10% —21%

269

0% F——- ] —_—
9 8 7 6 5 4 3 2 1
Minimal number of people who agreed with the system

Baseline Baseline CVSvs Baseline
vs CVS vs Blogs CVS+Blogs vs CVS+Blogs

0.1599 0.0274 0.0274 0.0119 64
(p=5%) (p=35%) (p<5%) (p<5%)

Versions of the System

Statistical Significance (p Value)




Kontekstowa Adekwatnosé Emocji

1. Weryfikacja Adekwatnosci dla typow
emocji

e 70%

2. Weryfikacja Adekwatnosci dla wymiaru
walencyjnosci

« 80%



Inteligencja Emocjonalna

Emotional Intelligence Framework

| Perception, appraisal, and expression of emotion

= Ability to recognize emotion in one's physical and psychological states, in other people and objects.

= Ability to discriminate between accurate and inaccurate, appropriate and inappropriate, honest and dishonest, expressions of
emotions.

= Ability to express emotions accurately, and to express needs related to them.
Il Emotional facilitation of thinking

= Ability to redirect and prioritize one's thinking based on the feelings associated with objects, events, and other people.

= Ability to generate or emulate vivid emotions to facilitate judgments and memories concerning feelings.

= Ability to capitalize on mood swings to take multiple points of view; ability to integrate these mood-induced perspectives.
= Ability to use emotional states to facilitate problem solving and creativity.

[l Understanding and analyzing emotional information; employing emotional knowledge

= Ability to understand how different emotions are related.

= Ability to perceive the causes and consequences of emotions.

= Ability to interpret complex emotions, such as emotional blends and contradictory feeling states.
= Ability to understand and predict likely transitions between emotions.

IV_Regulation of emotion

= Ability to be open to feelings, both those that are pleasant and those that are unpleasant.

* Ability to monitor and reflect on emotions.

= Ability to engage, prolong, or detach from an emotional state, depending upon its judged informativeness or utility.
* Ability to manage emotion in oneself and others.

John D. Mayer and Peter Salovey. What is emotional intelligence?, Emotional Development and Emotional Intelligence:3-31, 1997.



Inteligencja Emocjonalna

Emotional Intelligence Framework

| Perception, appraisal, and expression of emotion

= Ability to recognize emotion in one's physical and psychological states, in other people and objects.
= Ability to]discriminate betweenjaccurate and inaccuratelappropriate and inappropriate} honest and dishonest] expressions of

|em0t|ons.|
= Ability to express emotions accurately, and to express needs related to e My pOSZliS,my pél’ kroku dalej.
. .. Czas pojsc dalej!
discriminate between [...] o I b

memories concerning feelings.

approprlate and Inapproprlate [] y to integrate these mood-induced perspectives.
expressions of emotions

al knowledge

* Ability to understand how different emotions are related.

* Ability to perceive the causes and consequences of emotions.

* Ability to interpret complex emotions, such as emotional blends and contradictory feeling states.

* Ability to understand and predict likely transitions between emotions.

IV_Regulation of emotion

= Ability to be open to feelings, both those that are pleasant and those that are unpleasant.

= Ability to monitor and reflect on emotions.

= Ability to engage, prolong, or detach from an emotional state, depending upon its judged informativeness or utility.

* Ability to manage emotion in oneself and others.

John D. Mayer and Peter Salovey. What is emotional intelligence?, Emotional Development and Emotional Intelligence:3-31, 1997.



Roztropnos¢ Komputerowa

* Gdzie juz jestesmy?

Nastepne na

1. Okreslenie podmiotu emocji BHIET-FE s EliRe o
2. Okreslenie obiektu emoc;ji zrobienia

3. Weryfikacja kontekstowej adekwatnosci
wyrazenia emocji

oy Weryfikacja kontekstowej adekwatnosci )
stopnia (intensywnosci) wyrazenia emocji

5. Modelowanie emocjoaninych wzorcow
_ behawioralnych .




Roztropnos¢ Komputerowa

* Gdzie juz jestesmy?

1. Okreslenie podmiotu emocji =
2. Okreslenie obiektu emocji >

3. Weryfikacja kontekstowej adekwatnosci
wyrazenia emocji

"4, Weryfikacja kontekstowej a

stopnia (intensywnosci) wy W

: : miedzyczasie...
5. Modelowanie emocjoanin &azy

_ behawioralnych




Roztropnos¢ Komputerowa

Do osiggniecia

pethego modelu RK
jeszcze dituga droga...




Roztropnos¢ Komputerowa

Ale nareszcie

znamy kierunek.
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