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Co je
kognitivni informatika?

Véaclav Repa



Kognitivni informatika

a) jako studijni obor
— Na VSE: http://kogninfo.vse.cz
b) jako veédni obor:
— Yingxu Wang, University of Calgary, Canada
— Witold Kinsner, University of Manitoba, Canada
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http://kogninfo.vse.cz/

Kognitivni informatika

Multi- a transdisciplinarni obor zabyvajici se fundamentalnimi problémy
sdilenymi:

— moderni informatikou,

— softwarovym inzenyrstvim,

— teorii umélé inteligence,

— kybernetikou,

— kognitivhimi védami,

— neuropsychologii,

— filosofii,

— lingvistikou a védami o zivoté vCetné lekarskych ved.

Realizace tohoto nového studijniho oboru na VSE ma za cil pfipravovat

interdisciplinarné vzdélané odborniky, ktefi se uplatni v oblasti
administrativniho i ekonomickeého fizeni v globalizujici se informacni
spoleCnosti.

SCSP Talk, 3.5.2012



Kognitivni informatika

PROC?

Soucasna praxe je charakteristicka:
— klesajici potfebou Uzce specializovanych odbornikd
Versus

— rostouci potfebou multidisciplinarné vzdélanych lidi, schopnych poznavat a
vyuZivat abstraktni souvislosti a tvorivé uplathovat své znalosti._

Ve

CiM TO?

roste sloZitost problémd,
< zrychluje se tempo rozvoﬁ

zrychluje se rast kvality schopnosti (véetné schopnosti konkurence)

virtualni* se stava realnym (viz internetové bankovnictvi),
nemeénné se stava promeénnym (viz ,0sobni bankéfi“ versus bankovni pfepazky),

a diky tomu

- roste potfeba abstrakce a chapani obecnych souvislosti,
- roste potfeba schopnosti poznavat a orientovat se v novych skutecnostech.
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Upln& mapa okolnosti

potfeba propojeni ohord & specializach

notfela schopnosti sbtrakce (pro Ui propojen anslogie) | Holismus

2

syatémove (syatemicke) mySlen

| ohecné frendy soutasnosti

roste slodtost probléml ' I'.

arychie se tempo rozvaie | Trendy v oblast fizeni s hospodgfstyl |

zrychluje =& rist kvality schopnosti (vGetné schopriosti kankurence) ;'I

Hrize informmiatiky ) —

|
piflis technické pojet '

chrarické dauhadobé precefiovint viznamu profesi, oracuiizich na implementaci IT Staw informatiky |

£
rearlistérd rozpory mezi investicen do 1SACT & jejich pinosy (révratnost) Y

Zdroj: http://kogninfo.panrepa.org/Prispevok Repa_Pavlik.pdf
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. potreba radikalne nového pojeti informatiky
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Kognitivni informatika

JAK se s tim vyrovhava?

Interdisciplinarita — studijni program kombinuje predmety
odborné informatické s predméty z oboru filosofie,
psychologie, neuroved a |ékarstvi, fyziky a dalSich...

Dlraz na schopnost abstrakce a tvofivost.

Dlraz na schopnost poznavat — z oboru informatiky je
kladen duraz na nastroje a techniky analyzy a
modelovani (business objektl a procest), simulace a
realizace modelU pfi vyvoji informacniho systému.

Principialni vazba na nejnovejsi odborné poznatky,
komunikace se svetovou odbornou komunitou,
hostujici zahraniCni profesori, spoluucast ve vedeé a
vyzkumu, doktorské studium...
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Kognitivni informatika

Absolventi hlavni specializace Kognitivni informatika se uplatni v profesich:

* Business Development Manager
* Business analytik
* Manazer vyzkumu a vyvoje IS/ICT

Toto rozsSireni profesi predstavuje v ekonomické praxi predevsim posun
v profesnim uplatnéni od firemni (podnikové / organizacni) Urovné na
uroven strategického koncipovani a frizeni,

a to
* jak ve sfére komercni (na Urovni strategického rizeni firem a
korporaci),

* tak i ve sféfe verejneé spravni (na trovni strategického ¥izeni uradi verejné
spravy a centralni statni spravy).
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Stud

povinné

Ini plan

volitelné

Inteligentni systémy a neuronove sité
Teorie informace a inference

Kognitivni véda

Logika a sémantika

Teorie spontanniho radu a samoorganizace

‘§ Zaklady neurovéd

— | Informacni modelovéni organizaci
Znalosti a ontologické inZenyrstvi
Komplexni systémy
Simulace societalnich jevi

—é Diplomovy seminér

(a\]

Uvod do teorie systémi

Rizeni projekti

Informace a média

Reprezentace a zpracovani znalosti na webu
Metodologie védy

Kognitivni psychologie v informatice a tvorivost
Ekonomicka a informacni a etika

Rizeni podnikové informatiky

Projekt BPE

Filosofie jazyka

Filosofie mysli

Ekonomie Zivotniho prostiedi a ekologicka politika

jorg

yorxg

Podrobnosti: http://kogninfo.vse.cz
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Kognitivni informatika
jako vedni obor

— Yingxu Wang, University of Calgary, Canada
* International Centre for Cognitive Informatics
* International Conference on Cognitive Informatics

Cognitive Informatics (CI)

IS a cutting-edge and multidisciplinary research field that tackles the
fundamental problems shared by modern informatics, computing, Al,
cybernetics, computational intelligence, cognitive science, intelligence
science, neuropsychology, medical science, systems science, software
engineering, knowledge engineering, cognitive robots, scientific
philosophy, computational linguistics, and life sciences.
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The Theoretical Framework of Cognitive Informatics (Cl)
CI CI
Theories (T) Applications (A)
A Descriptive e
|| Tth[lME Mathematics for
model CI (M)
T2 T7 M1 Al
—  The LRMB —  CI laws of — Concept Future generation f—
model software algebra (CA) Computers
T3 T8 M2 A2
-+ The OAR -  Perception — RTPA Capacity of human f|
model processes memory
T4 T9 M3 A3
—  CI model of Inference - System algebra Autonomic —
the brain —  processes (SA) computing
T5 T10 Ad
— Natural L The knowledge Cognitive properties f—|
intelligence system of knowledge
T6 A5
'+ Neural Simulation of —
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AQ AR AT Ab
Cognitive complexity Deductive semantics CI foundations of Agent
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| | | | Yingxu Wang
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Cognitive Informatics

The Information-Matter-Energy (IME) Model
Information is recognized as the third essence of the natural
world supplementing to matter and energy (Wang, 2003),

because the primary function of the human brain is information
processing.

( The abstract world (AW) >

The natural world
(NW)

@ @
o
—_The physmal world (PW)______,
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Cognitive

The Layered Reference Model
of the Brain

The LRMB (Wang et al., 2006) is
developed to explain the
fundamental cognitive
mechanisms and processes of
natural intelligence. Because a
variety of life functions and
cognitive processes have been
identified in CI, psychology,
cognitive science, brain science,
and neurophilosophy, there is a
need to organize all the recurrent
cognitive processes in an
Integrated and coherent
framework.

Informatics
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Cognitive Informatics

The Object-Attribute-Relation (OAR) model
(Wang,2006; Wang et al., 2003)

describes human memory, particularly the long-term memory, by using
the relational metaphor, rather than the traditional container metaphor
that used to be adopted in psychology, computing, and information
science. The OAR model shows that human memory and knowledge
are represented by relations, that is, connections of synapses between
neurons, rather than by the neurons themselves as the traditional
container metaphor described. The OAR model can be used to explain
a wide range of human information processing mechanisms and
cognitive processes.
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Cognitive

Concept Algebra

A concept is a cognitive unit
(Ganter &Wille, 1999; Quillian,
1968; Wang, 2006) by which
the meanings and semantics
of a real-world or an abstract
entity may be represented and
embodied based on the OAR
model.
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The structural model of an abstract concept




Cognitive Informatics

cl . c2 02
Inheritance ]|>
Extension I> [nstantiation
A . A o Rz %
Failoring I>
Substitute
B D’ R
o1 Composition
- Decomposition
0 } O
= 1 Aggregation
] Specification >

The nine concept association operations as knowledge composing rules
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Cognitive Informatics

Operations Concept | System Real-Time Process Algebra
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Kognitivni informatika

?
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