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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 MEPhAI. 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 MEPhHI in the
form of an honorarium.

Membership in the International Scientific Council of NRNU MEPAhI. 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.



BICA

Levels of paradigms in
understanding intelligence:
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GENERIC EXTENDED COGNITIVE ARCHITECTURE
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A bird’s-eye view of the eBICA architecture
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General architecture of a Character Reasoner

Hierarchical Narrative Network: characters, states, events, arcs, narratives
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Core UML class
diagram of
eBICA
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Emotional semantic map
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The core equations of emotionally biased
cognition and decision making

The virtual actor used in this study was built based on the eBICA architecture (Samsonovich,
2013). It’s cognitive processes are described in terms of appraisals A and likelihoods L:

Arecipientt"1 = (1-r) Arecipient® + T Aaction

Aagent™t = (1-r) Aggent® + 1 A% action (1)
Lac,tion ~ [B.Q(Amﬁo.n(A*agent + A,rﬁmpmnt))]+ (2)

Here the appraisal 4 of an object or an action is given by a complex number with its real part
representing the valence and its imaginary part representing a mixture of dominance and arousal

(again, this s only a first approximation of a theory: more detailed models should include more than
two components). The time  is discrete, and the constant 7 is a model parameter.




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

Dominance, arousal
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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:

» Aninstantiated moral schema of a social relationship
becomes a “character on its own” and a “pattern

recognizer” that stabilizes mutual appraisals
It defines feelings about actors that replace appraisals
As a character, it has motives that generate goals

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

» This mechanism could naturally explain the clustering of
social emotions
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Experiments involving humans and machines

C Group 1: Session 1 D Group 2: Session 1
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“Russian elevator story”: A challenge for machines




Work in progress..

® OO BKCNepUMEHTaNbHbI CTeH , (3eneHblit Urpok)

Octanocb
X0[0B

Exit Exit Exit 30

Havatb urpy

Mponyctutb
- Xom
3aKoH4YNTb

—urpy-—

01 Door Door Door 05

3ppascTByiiTe. Bnarogapvm 3a yqactue B 3KCNepUMEHTe.

B aTom cueHapum Bbl (3eneHblii Urpok) 1 elue ABoe He3HaKOMbIX BaM Niofei oka3anvch 3anepTbl B KOMHaTe. Bbixop, U3 Hee BO3MOXKEH TONbKO C NOMOLLbLIO APYroro urpoka.
KonuuyecTtso xoA0B orpaHu4yeHo. Kak TONbKO OHW 3aKOH4aTCA, KOMHaTa 6yaeT yHU4YTOXeHa, a Bbl npourpaeTe.

Mo6ennTb M BBDKUTb MOXHO NMLWb NOKUHYB KomHaTy (Monas Ha kneTky "Exit").

Mo3asonbTe Xe 06bACHUTL Npasuna.

[nA Hayana vrpbl BCe TpU UrpokKa [OMKHbI HaXKaTtb KHOMNKY "Hayatb urpy".

Wrpoku xoAAT B o4epeaHOCTU 3eneHblit -> XXenTolid -> KpacHblii

Bbl MOXeTe nepemelaTbCA NO BCEM KNeTKa, UCKNo4anA 3aHATble u "Exit". [InA aToro knukHuTe no kneTtke Jlesoi KHonkoi Mbiwwu.

Ecnu Bbl HaxoauTeCh PAAOM C APYTMM UFPOKOM, Bbl MOXeTe:

A) MonpusetcTeoBaTh ero (Jlesaa KHonka Mbiwm), ucknioyan cnyyvam Koraa bl o6a HaxoauTech Ha kneTtkax "Door" n/vnu "Exit".

B) OTTOoNKHYTb ero (MpaBanA KHOMKa MblwK). 3TOT UrPOK NepemMecTUTCA B KOHEeL, KOMHaTbI.

B) BeicTpenuTb B Hero (CpeaHAA KHOMKa MbilK). STOT UrpoK NPOMYyCTUT XOA.

) Ecnu Bbl y>xe BbiBpanucb U3 KOMHaTbl UM HaxoauTech Ha kneTke "Door", a TakKe Apyroi Urpok HaxoauTcA Ha kneTke "Door", Bbl MOXeTe BbI3BONUT €ro U3 KomHatbl (Jle
MpumeyaHue: KneTtku "Door" c4UTalOTCA OAHOM U TOM Xe KNeTKOW, Tak xe Kak 1 "Exit". 3To 3HauuT, 4To Bbl MOXeTe coBepLwUTb Bbileobo3Ha4YeHHble 4eCTBUA C UrpokamMu
Tak e, rae 6bl Bbl HU HAXOAUNUCD, Bbl MOXETE:

) MponycTuTb xo0A,.

E) 3akoHuuTb Urpy. Ecnu Bel Haxoputech Ha kneTke "Exit", Bol no6exxpaeTe, B MHOM cny4yae - npourpeisaeTe.

Takoxe urpa anA Bac MoXKeT 3aKOHYMTLCA B TOM Cy4ae, eCNv 3aKOHYaTCA BbIlWW XOAbI.

Kak TonbKo [BOE UrpOKOB 3aKOHYaT Urpy, TPeTUiA TOXEe aBTOMaTUYeCcKu 3akaH4nBaeT eé.

KonuyectBo nobepaHbix 04KOB NoacyMTbiBaeTcA no oopmyne (4-Konuyectso nobenmslumx).




A user interface snapshot
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Predictions-hypotheses:

* One couple takes over
* Wrong behavior changes relations

Actual outcome (preliminary):

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



Preliminary results

Frequencies of actions
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So what?

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

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

» 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..

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




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

Collaborator Entertainer Virtual Computer Phisher / Mind
\ /‘ \ Pet Admm Hacker Reader
Team Assistant PubI|C|ty Data Brain

actor \ ChV Miner Model

Believable Autonomous

/ Social Actor \

Emotional Narrative Active
/ cognition intelligence learning \
Value Theory of Episodic Meta- Goal Imagery Self-
System Mind Memory cognition reasoning regulation

What do we need right now for this to happen?

t t t t

Believable character Social-emotional Human-like learning Useful, precise metrics
reasoning intelligence capabilities and tests (challenges)



BICA Society

Biologically Inspired Cognitive Architectures Society

MAPPED Resources Membership Contact

BICA Events

BICA Conference Series

® BICA2018: TBA

® BICA 2017: Moscow, Russia (sponsored by the Russian Science Foundation). Tentative
dates: TBA. Chair: Alexei Samsonovich. Participants: Mike Sellers,..

® BICA2016: New York City, NY, USA. Dates: Saturday, July 16, to Tuesday, July 19, 2016.
BICA 2016 will be hosted as a part of the unified HLAI Framework event, also including AGI-
2016 (www.agi-conf.org ), NeSy-2016 ( www.neural-symbolic.org), possibly AIC-2016 and
more, co-located and immediately following IJCAI-2016 ( http:/ijcai-16.org ). General Chair
of HLAI 2016: Tarek R. Besold. BICA 2016 Chair: Alexei Samsonovich

® BICA 2015 (November 6-8): Lyon, France. Chair: Amélie Cordier
(amelie.cordier@liris.cnrs.fr ). General Program Chairs: Alexei Samsonovich and Olivier
Georgeon.

® BICA 2014 (November 7-9): MIT, Boston, MA. Chair: Paul Robertson (paulr@dollabs.com,
drpaulrobertson@gmail.com ). Co-Chairs: Patrick H. Winston, Howard Shrobe, and Alexei
Samsonovich




