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Opportunities offered by ICIS:!

•  Your own international laboratory within NRNU MEPhI. You can stay in 
your country and remotely direct or co-direct research, conducted in a 
newly created laboratory in NRNU MEPhI. Total funds for the lab can be 
around 10M Rubles per year, and your personal salary can be up to 
40-50% of this amount, i.e., approximately $70-$80K USD per year.!

•  Lectures given via the Internet and on site in MEPhI. You prepare and 
give lectures on the topics of your choice. Your trips to Russia or your 
time spent on the Internet will be compensated by NRNU MEPhI in the 
form of an honorarium.!

•  Membership in the International Scientific Council of NRNU MEPhI. You 
endorse the creation of the Council and occasionally provide relatively 
minor consulting services, steering the development of the field. You 
can be paid a small salary for this activity. !
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BICA 
 Levels of paradigms in 
understanding intelligence: 

 

•  Psychic and social phenomena 

•  Cognitive psychological models 

•  Brain-based cognitive modeling 

•  Computational neuroscience 

•  ‘Black box’ AI 

higher 
cognitive 
models 

Environment 

Neurons 
Synapses 
Neural  
networks 
Patterns… 

Mental states 
Schemas 
Frames 
Rules 
Chunks 
Concepts… 

The Self 
Personality 
Values… 

Corresponding elements: 

Neuroscience 



Metacogni*on:	
Working	memory	

Imagery:	
Working	memory	

	

Knowledge:	
Seman.c						
memory	

Emo*on:		
Working	memory	

	

Narra*ve	(goals,		
plans,	experiences):	
Episodic	memory	

1st	order	cogni*on:	
Working	memory	

Skills:	
Procedural	memory	

Drives,	values:	
Driving	engine	and	

Value	system	

Percep*on	and	ac*on:	
Interface		
(I/O)	

	
Agent’s	body,	other	objects	and	agents:	

Environment	

 

 
 

 

 

GENERIC EXTENDED COGNITIVE ARCHITECTURE 



Working	memory:	
mental	states,schemas	

Procedural	memory:		
skills	&	automation	
(primitives)	

Cognitive	map	
system:		
spatial	&	
semantic		
maps	

Episodic	memory:	
past	experiences,	
narratives,	plans,		
goals	

Semantic	memory:	
knowledge		
(schemas)	

Value	system:		
drives,	values	

I-Past	I-Past	I-Past	I-Past	I-Past	

I-Past	I-Past	I-Past	I-Past	I-Etc.	
I-Past	I-Past	I-Past	I-Past	I-Past	

I-Drea	I-Imag	

Interface	buffer:		
sensory	memory,		
perception,	imagery,	
action	

External	
world	
including	
other	
agents	

I-Meta	 I-Imag	

I-next	I-Now	He-Now	

I-Goal	

A	bird’s-eye	view	of	the	eBICA	architecture	



Author	

Hierarchical	Narra*ve	Network:	characters,	states,	events,	arcs,	narra*ves	

Fabula:	par*ally	ordered	set	of	states	and	events,	a	globally	consistent	story	

Events	 Characters	Events	 Characters	States	and	Events	 Character	arcs	

Events	Events	Narra*ves	

Sjuzet:	sequence	of	states	and	events	from	the	character	perspec*ve,	based	on	
character’s	arc	(may	include	altera*on	of	beliefs	and	goals)	

World	Model:	current	state,	goal	or	guidance,	plan	

Percep*on 	 	 	 	Ac*on	control	

Environment	

Author	level	

Storyteller	
level	

Actor	level	

Behavior	

S1	

G1	

s2	

A1	

Actor	

Storyteller	

Characters	Characters	Characters	

A2	

General	architecture	of	a	Character	Reasoner	



Core	UML	class	
diagram	of	
eBICA	



Em
o*

on
al
	se

m
an
*c
	m

ap
	



9 

Emotion  
spaces    

ß Plutchik 

Cube of emotions 
(Lövheim 2012) 

Other well-known 
models include: 
•  PAD (ANEW) 
•  EPA 
•  Semantic 

differential 

(Russell 1980) 



The core equations of emotionally biased 
cognition and decision making 



A simple videogame engaging a small 
group of actors in social interactions 



valence dominance 
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Examples of noticeable patterns 
suggest the need to define 
“moral schemas” 

They become building blocks for 
narrative networks 



 
Adding moral schemas: 

u  An instantiated moral schema of a social relationship 
becomes a “character on its own” and a “pattern 
recognizer” that stabilizes mutual appraisals 

u  It defines feelings about actors that replace appraisals 

u  As a character, it has motives that generate goals 

u  When the pattern is no longer recognized, the moral 
schema tries to address the problem 

u  This mechanism could naturally explain the clustering of 
social emotions 



	I-Now	 	Y-Now	 	I-Now	 	Y-Now	

	I-Now	 	Y-Now	

	Z-Now	

A	 B	

C	

	I-Now	 	Y-Now	

D	

trust	

resentment	jealousy	

Possible	models	of	social	emo*ons	

How	can	we	validate	these	ideas	by	observing	and	
simula*ng	social	interac*ons	in	a	small	group	of	actors?	
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Experiments involving humans and machines 

Heider & Simmel, 1944 
A B 

C D



“Russian	elevator	story”:	A	challenge	for	machines	

door	

A	 B	

C	 D	



Work	in	progress..	



A	user	interface	snapshot	



Predic*ons-hypotheses:	

•  One	couple	takes	over	
•  Wrong	behavior	changes	rela*ons	

Actual	outcome	(preliminary):	

•  A	hierarchy	develops:	one	always	escapes	first	
•  One	hierarchy	switches	to	another	



Preliminary	results	

Order	of	escapes	

•  CGY	
•  CGY	
•  CYG	
•  YCG	
•  CGY	
•  GYC	
•  Y	
•  YGC	
•  YGC	
•  GCY	
•  CGY	

Frequencies	of	ac1ons	

•  YGC	
•  GC	
•  YCG	
•  CYG	
•  CGY	
•  CY	
•  CYG	



So what? 

u  Emotional intelligence may be relatively simple to 
capture with a mathematical model 

u  This core functional unit can be “mounted” on top of 
virtually any given intelligent agent, potentially making 
it “believable” 

u  But the question is how to define the goal: the task or 
challenge that if solved, takes us to the next level?     
This is a challenge.. 

u  The described Turing-test-like videogame scenario may 
be an answer 



Believable	Autonomous	
Social	Actor	

Emo*onal	
cogni*on	

Narra*ve	
intelligence	

Ac*ve	
learning	

Team	
actor	

NPC	 Assistant	 Publicity	
Chair	

Data	
Miner	

Brain	
Model	

Collaborator	 Entertainer	 Virtual	
Pet	

Computer	
Admin	

Phisher	/	
Hacker	

Mind	
Reader	

Human-like	learning	
capabili*es	

Believable	character	
reasoning	

Social-emo*onal	
intelligence	

Useful,	precise	metrics	
and	tests	(challenges)	

Value	
System	

Theory	of	
Mind	

Episodic	
Memory	

Meta-
cogni*on	

Goal	
reasoning	

Imagery	 Self-
regula*on	

A	look	into	the	future:		
Possible	structure	of	a	breakthrough	in	AI	

What	do	we	need	right	now	for	this	to	happen?	




