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Popular definitions

Wide-ranging branch of computer science concerned with building smart machines
capable of performing tasks that typically require human intelligence.

Any system that perceives its environment and takes actions that maximize its
chance of achieving its goals.

Simulation of human intelligence processes by machines, especially computer
systems.

Ability of a digital computer or computer-controlled robot to perform tasks commonly
associated with intelligent beings.

Computerized system that exhibits behavior that is commonly thought of as requiring
intelligence.

Science of making machines do things that would require intelligence if done by man.

Science and engineering of making intelligent machines, especially intelligent
computer programs.

Makes it possible for machines to learn from experience, adjust to new inputs and
perform human-like tasks



Reactive Al

o Good for simple
classification and pattern
recognition tasks

o Great for scenarios where
all parameters are known;
can beat humans because
it can make calculations
much faster

o Incapable of dealing
with scenarios including
imperfect information
or requiring historical
understanding
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Types of Al

The emergence of artificial superintelligence will change humanity, but it's not happening soon.
Here are the types of Al leading up that new reality.

o Can handle complex
classification tasks

o Able to use historical
data to make predictions

o Capable of complex
tasks such as self-driving
cars, but still vulnerable
to outliers or adversarial
examples

o This is the current state of
Al, and some say we have
hit awall
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o Able to understand human
motives and reasoning.
Can deliver personal
experience to everyone
based on their motives
and needs.

o Able to learn with fewer
examples because it
uniderstands motive
and intent

o Considered the pnext
milestone for Al's evglution

Limited memory Theory of mind

© Human-level intelligence
that can bypass our
intelligence, too
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Auto-...

* Automation describes a wide range of technologies that reduce
human intervention in processes. Human intervention is reduced
by predetermining decision criteria, subprocess relationships, and
related actions — and embodying those predeterminations in
machines.

* Autonomy means independence of control. This characterization
implies that autonomy is a property of the relation between two
agents, in the case of robotics, of the relations between the
designer and the autonomous robot. Self-sufficiency, situatedness,
learning or development, and evolution increase an agent's degree
of autonomy, within the strict confines of their direct environment



GENERAL SUPER

A Al

Weak Al refers is Al Strang Al refers to Al Super Al is Al that
that focuses on doing that exhibits human- sUrpasses human
one task really well, level intelligence. intelligence and ability.
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Use computers for...

1. Posing the right questions

2. Real world math formulation

4. Math formulation » real world. verification



Goals of Al research

* calculation-reaction,

* decision-making / reasoning under risk & uncertainty,

* prioritize and plan,

* process (symbolic) knowledge (NLP),

* learning (from experience / by simulation / by example),
* pattern recognition,

* Perception (data fusion),

* ability manipulate objects.

* the ability to solve an arbitrary problem (General intelligence)
 creativeness & Heuristics,
* CONSCIOUSNESS.



o epistemology

/1 pistt mplad3i,e pistt mpladzi/
noun PHILOSOPHY

the theory of knowledge, especially with regard to its methods, validity, and scope, and the distinction
between justified belief and opinion.



Induction/Deduction




Universality / specialization




CToxacCTuU4eH nan netTepMnHupaH
CBAT?

 TE3A: ,Hama Hunwo cny4anHo Ha To3un cBAT. Caiy4anHOCTTa
ce ObJ/IKN Ha Heno3HaBaHe Ha CbOTBETHUTE NMPUYNHHO-
cnenCcTBeHN BPpb3KU. [leTepMUHUpPaHoOCTTa Un
C/Iy4alHOCTTa Ha elHO CbOnTKMeE ce cBexXxxaa ao
no3HaBaTeJIHUTEe CMNOCOOHOCTM Ha YoBeKa“ (Kjlacnyecka
Pun3nkKa, MaTemMaTumKa)

* AHTUTE3A: ,,Cnopeg npuHUuMna 3a HeonpeaneneHocCT Ha
XanseHbepr cbulecTByBaT CbOUTUA, NMPUYMHHO
CnefCcTBEHUTE BPb3KW Ha KOUTO He MoraT da 6baaT
orpeneneHn B paMKnUTe Ha CMUCJIEHO 3@ HaCTbMBAHETO Ha
cbbuTmeTo Bpeme. To3n NpuUHLMN O03Ha4YaBa, 4e
CbLleCcTBYBaAT CbOUTUA, KONTO He MoraT Oa 6baaT
HanpaBeHN AeTepMUHNPAHWU, B CNeacTBME Ha KOETO Te Ca
HenporHo3snpyemun. “ (kBaHToBa dnU3nNKa, NHXXEHEPHN
HayKW)

[Mpodh. Neoprmn Hobaues,-Vs5iM: 16,-Pasaa; Centemepun 2016



CToxacCTuU4eH nan netTepMnHupaH

CBAT?
* CMUHTE3A (MapuesB, MJ1.):

1)nn cbuwecTByBaT HEAETEPMUHUPAHU CHOUTUSA, MPU KOUTO
NPUYNHHO-C/IeACTBEHN BPb3KN HAMA;

2)inn no3HaBaTesHaTa CNOCOOHOCT Ha YOBEKA € He3HAa4YMMOo
MaJika B CpaBHeHUe C BceobxBaTHaTa BceneHa/BceneHn.

3)W B ABaTa csy4as 3a U3nos3BaHeTO Ha no-gobpusa (nnu
eOAVNHCTBEHUNA Bb3MOXXEH) BEPOATHOCTEH MaTeMaTMU4YeCKM anapaT
e npeagnovYmTaHo.

4)0OcobeHo BannMaHO e 3a sBJIeHNATa CbC CoLUMalIHO-
NCUXOJIOrMYECKN XapaKTep, KOUTO MHOrro rnoeeye ce nobnmxasaT
00 KBAaHTOBaTa MexaHuka (npuHuun Ha Habnwaatens,
CNYyYanHoOCT (Mnn HeobxBaTHa C/IOXXHOCT) Ha NOBEAEHNETO Ha
0bekTnTe, HeonpeneneHoCT Ha cpenaTa, HenbJ/iHa NHopMaLIng,
HecTauMoHaAPHOCT u np.). EQHOBpEeMeHHO TOBa € U Mo-
nparMaTUYHMA noaxond, Mpu KONTO BUHArm MoXe fna ce pasydumTa
Ha KOHKPETHWU YNCeHn pesyntatn.”
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Phases

* Imitation (through art)

* Analytical parametric methods (solving hard problems)
* Iterative computation methods for state search

* Adaptive computation methods
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Parametric identification in linear systems

Least Squares Method

Sum of Squares = 46.53

O Show LSRL s

O Show Centroid

Drag Me!

0

 Linear regression-ish

Drag Me!

9.7

* linear Y=a,+a,. X
* logarithmic Y=a,+a,.nX Z=X
* exponential Y=e®" "X Q=InY
* power Y=a, X"

i a, _1
* reciprocal Y=a,+5 Z=

. }I/: 1 Q:%

* reverse reciprocal a,*+a,.X
* quadratic sum Y=(a,+a,.X)? Q=Y
* sine Y=a,+a,.sin X

Y=a,+a,.Z
Q=a,+a,.X
Q=a,+a,.Z

Y=a,+a,.Z
Q=a,+a,.X

Q=a,+a,.X
Y=a,+a,.Z

b

Carl Friedrich Gauss
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Parametric identification in non-linear
systems

X(T) F(T) Y(T)

I

Bektop Ha
napameTpuTe

OueHka 3a BrmsocT
SSUM

- .
SSUM — min
SSUM* = min SSUM .( A*(1))

)4




Self-organization

e Structure (incl. features,
models) and parametric
identification
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Figure 2: local alignment of directions of action, from random (left) to locally homogeneous, but globally
heterogeneous (right)
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Control system

complex E sim_model B feedback «—

. Goals

. Observed influences from the environment
(market factors)

. Controlling influences

. Unobserved influences from the environment

. Insignificant variables (?)

. Significant variables

. Feedback

. Task for the simulation model
Proposed controlled influences

O Adjusting the internal structure and/or the values
of the variables of the simulation model

» Systematic approach

> Inductive reasoning & Empirism

» Heuristics & Interdisciplinary nature

» Complexity emulation

> Self-perfection (Self-learning and/or Self-
organization)



What i1s a model?




Simulation model definition

Purposefully created artificial system,
which:

1. Reflects the most significant features of the modeled system:

»Describes the most significant (for the purpose of the research) components and connections of the
modeled system;

»Has behavior close enough (for the purpose of the research) to the behavior of the modeled system.

2. Provides gathering of new information about the modeled system:
» By simulating the behavior of the modeled in convenient granularity scale (incl. convenient time),
»By replacing to some extend (for the purpose of the research) the modeled system
»By experiments with the model instead of the real system (“what... if...?").

complex Esim_model B



Analytical or Simulation model|
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Towards emulating (imitating) complexity to extract
particular results (values) for decision making

Towards simplification of modeled system for
generalization of principles and relationships

complex Esim_model B
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