o\

Fa de Elec
umi

SISTEME INTELIGENTE
DE SUPORT DECIZIONAL

S.l.dr.ing. Laura-Nicoleta IVANCIU

Curs 3 - Sisteme expert. Reprezentarea si
transferul cunoasterii in sisteme
inteligente.



Cuprins
» Sisteme expert

» Reprezentarea si transferul
cunoasterii
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Sisteme expert

» Ce este un sistem expert (SE)?

» Prin ce se caracterizeaza un SE?

» Care sunt componentele unui SE?

» Ce tipuri de SE exista?

» Care sunt tipurile de probleme care pot fi rezolvate cu un SE?
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“Un sistem expert (SE) este un program care actioneaza
asupra unui set de cunostinte, pentru obtinerea in acelasi
mod ca si expertii umani a rezultatelor unor activitati dificil
de executat.” (Dzitac)

"Expert systems are computer-based information systems
that use expert knowledge to attain high-level decision
performance in a narrow problem domain.” (Turban)

“"Program de exploatare inteligenta a unei baze de date
caracteristice unui domeniu particular de aplicatie.” (DEX)

- produse ale Inteligentei Artificiale
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Expert si expertiza

Expert = persoana care are cunostinte, poate emite judecati
de valoare, are experienta si cunoaste metode pentru a da
sfaturi si pentru a rezolva probleme.

Expertiza = ansamblu de cunostinte specifice, detinute de
un expert in domeniu; analiza si solutionarea unei probleme
specifice

Exercitiu: Dati cateva exemple de expert/expertiza.
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Sisteme expert

Knowledge
Knowledge LR
Engineer
----- —>
Inference
Engine
----- —>
User
Sursa: Expert Systems in Artificial Intelligence - Javatpoint (May not be
an expert)
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https://www.javatpoint.com/expert-systems-in-artificial-intelligence

Un SE nu poate exista fara:

» expertiza
» rationament simbolic
- backward chaining (analiza)
- forward chaining (sinteza, inductie matematica)

» cunostinte avansate

» auto-evaluarea expertilor (self-awareness)
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Expert uman vs. Sistem expert

____ Aspect | Expertuman __|_Sistem expert

Mortalitate DA NU
Transfer de cunostinte dificil usor
Documentare cunostinte dificil usor
Creativitate ridicata scazuta
Adaptabilitate ridicata scazuta
Tip de cunostinte “common sense” si tehnice tehnice
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De ce avem nevoie de sisteme expert?

» expertii umani nu sunt nemuritori/pot sa demisioneze

» documentarea si imbunatatirea bazelor de cunostinte
existente

» training pentru personalul proaspat angajat
» diseminarea rezultatelor

» transferul rapid si cu costuri minime al cunostintelor
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Beneficii ale SE

- productivitate crescuta

- timp de decizie redus

- calitate produs si calitate proces — crescute

- flexibilitate

- operare cu echipamente complexe

- eliminare echipamente de monitorizare costisitoare

- acces rapid la cunostinte

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional
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Beneficii ale SE

- lucrul cu date incomplete, imprecise
- training

- feedback rapid

- rezolvare probleme complexe

- transfer de cunostinte

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional

Sisteme expert
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Limitari ale SE
- cunostintele nu sunt intotdeauna la indemana

- greu de transferat intre expert uman si SE (limitari date de abordare,
limitari cognitive, vocabular)

- cunostintele pot fi subiective (biased)

- nu intotdeauna se poate ajunge la concluzii
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Tipuri de SE

Sistem expert sau sistem bazat pe cunostinte (knowledge-based)?

Tip SE

Rule-based Cunostinte reprezentate sub forma de reguli
Frame-based Cunostinte reprezentate sub forma de cadre
Hybrid Reguli si cadre
Model-based Structura si functiile sistemului sunt simulate prin modele
Off-the-shelf Pentru uz general
Custom-made Pentru probleme specifice
Real-time Constrangeri privind timpul de raspuns
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Exemple de sisteme expert

Sistem expert Aplicatie

MYCIN Stanford University Diagnoza medicala

XCOM DEC Configurare sisteme PC
Expert Tax Coopers&Lybrand Planificare taxe
Loan Probe Peat Marwick Evaluare imprumuturi
Fish-Expert North China Diagnoza medicala pesti
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Reprezentarea cunoasterii

» Ce este cunoasterea/reprezentarea cunoasterii?
» Ce categorii de cunostinte pot fi reprezentate?
» Care sunt tipurile de reprezentare a cunoasterii?

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional
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Curs 3 Reprezentarea cunoasterii

Reprezentarea cunoasterii (knowledge representation, KR) —
codificarea cunostintelor detinute de oameni intr-un mod inteligibil,
interpretabil si utilizabil de catre un calculator/sistem/entitate

software.

- Intelegere
- interpretare
- rationament

Scop? Rezolvarea unor sarcini, comportament cvasi-uman
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Reprezentarea cunoasterii

Edmund Gettier, 1963

" i Justified true beliefs
Propositional beliefs ..> =2 =X e

True Justified
Knowledge beliefs

beliefs

JTB - Platon, 500 BC

1.A subject S knows that a proposition P is true if
and only if:Pis true, and

2.5 believes that P is true, and

3.Sisjustified in believing that P is true

Sursa: Definitions of knowledge - Wikipedia
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https://en.wikipedia.org/wiki/Definitions_of_knowledge#Justified_true_belief

Curs 3 Reprezentarea cunoasterii

Hierarchy of Scientific Evidence Not Scientific Evidence

Strongest

Meta-

analyses

& systematic
reviews

Randomized
controlled trials

Cohort studies

Weakest thelogicofscience.com

Sursa: Is A Claim True? Use These 4 Criteria To Evaluate The Evidence (thinkingispower.com)
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https://thinkingispower.com/is-a-claim-true-use-these-4-criteria-to-evaluate-the-evidence/

Curs 3 Reprezentarea cunoasterii

Tipuri de cunostinte

Concepts, facts, Declarat Relationship
and objects eciarative between concepts

expressed in a Knowledge Structural 5 objects
declarative Knowledge
sentence.

Expert Heuristic Knowledge

knowledge Knowledge

/

Procedural

Knowledge Rules, strategies,
procedures, etc.

Meta
Knowledge

Sursa: What is Knowledge Representation in Al? | Different Techniques | Edureka
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https://www.edureka.co/blog/knowledge-representation-in-ai/

Reprezentarea cunoasterii

Luarea deciziei intr-un sistem inteligent

Sensing

| "“ﬁ.‘
A Decision

Maker

Knowledge

0

Daca eliminam componenta
KNOWLEDGE, mai este acesta un
sistem inteligent?

Sursa: What is Knowledge Representation in Al? | Different Techniques | Edureka

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional
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https://www.edureka.co/blog/knowledge-representation-in-ai/

Curs 3 Reprezentarea cunoasterii

Moduri de reprezentare a cunoasterii

Logical " Semantic
Representation Network
f Representation
N |
KR

Techniques
y N\
Production (/()4\." Frame
Rules X J Representation
-

Sursa: What is Knowledge Representation in Al? | Different Techniques | Edureka

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional
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https://www.edureka.co/blog/knowledge-representation-in-ai/

Curs 3 Reprezentarea cunoasterii

Moduri de reprezentare a cunoasterii

Reprezentare logica

- cea mai utilizata in limbajele de programare
- sta la baza rationamentului logic

- poate fi dificil de pus in practica (nu este naturala)

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional
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Curs 3 Reprezentarea cunoasterii

Moduri de reprezentare a cunoasterii

Reprezentare prin retea semantica

- usor de inteles
- retea/diagrama cu noduri si arce
- diferite tipuri de relatii intre obiecte

Relatii intre obiecte: IS-A, KIND-OF

- pot fi dificil de interpretat si parcurs in totalitate

Sursa: What is Knowledge Representation in Al? | Different Techniques | Edureka

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional
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https://www.edureka.co/blog/knowledge-representation-in-ai/

Curs 3 Reprezentarea cunoasterii

Moduri de reprezentare a cunoasterii

Reprezentare prin retea semantica

Sursa: What is Knowledge Representation in Al? | Different Techniques | Edureka

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional
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https://www.edureka.co/blog/knowledge-representation-in-ai/

Curs 3 Reprezentarea cunoasterii

Moduri de reprezentare a cunoasterii

Reprezentare prin cadre (frame representation)

- cadru — colectie de proprietati si valori care descriu un obiect
- slot-filter knowledge representation
- usor deinteles, vizualizat, interpretat, adaugat inregistrari noi

Slots Filter
Name John
Profession Engineer
Age 25
Marital status Single
Weight 78

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional 25



Curs 3 Reprezentarea cunoasterii

Moduri de reprezentare a cunoasterii

Reprezentare prin reguli de productie (production rules
representation)

- perechi conditie — actiune
- usor deinteles, interpretat

*/F (at bus stop AND bus arrives) THEN action (get into the bus)
*/F (on the bus AND paid AND empty seat) THEN action (sit down)
*/F (on bus AND unpaid) THEN action (pay charges)

*/F (bus arrives at destination) THEN action (get down from the bus)

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional 26



Transferul cunoasterii

» Ce este transferul cunoasterii?
» Ce tipuri de transfer exista?
» Prin ce metode se face transferul cunoasterii?

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional
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Curs 3 Transferul cunoasterii

Transferul cunoasterii (knowledge transfer)

OLD JOHANNSEN HAS
KEPT HIS JOB ALL OF
THESE YEARS BECAUSE
NO ONE ELSE HAS HIS
CRITICAL KNOUWLEDGE.

Knowledge transfer = training?

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional

28


https://static.helpjuice.com/helpjuice_production/uploads/upload/image/4752/direct/1558483084189-Dilbert Knowledge Transfer.png

Curs 3 Transferul cunoasterii

Transferul cunoasterii

Tipuri

LINEAR CONVERGENT DIVERGENT

VA

(O SOURCE

@ RECIPIENT

Sursa: Subtypes of knowledge transfer - Knowledge transfer - Wikipedia
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https://en.wikipedia.org/wiki/Knowledge_transfer#/media/File:Subtypes_of_knowledge_transfer.jpg

Curs 3 Transferul cunoasterii

Metode

- Mentorat

- Experimentare/explorare ghidata
- Simulare

- Work shadowing

- Paired work

- Transfer narativ

- Practica

Sursa: Subtypes of knowledge transfer - Knowledge transfer - Wikipedia

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional
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https://en.wikipedia.org/wiki/Knowledge_transfer#/media/File:Subtypes_of_knowledge_transfer.jpg

Provocari/dificultati

- Polarizare

- Viziuni diferite

- Informatii false

- Lipsa de incredere

- Norme culturale diferite

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional

Transferul cunoasterii
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Transferul cunoasterii

&

Explicit Knowledge is @ Tacit Knowledge is knowledge

knowledge that can easily that cannot be expressed easily
be expressed, codified, and > < and often aquired from

recorded so it can be shared personal experience

Definition

Objective, logical @ Subjective, cognitive
and technical > < and experiential

Key Characteristics

0110110
010101 Non-codified

Codified?

. Difficult to transfer - often
Easily transferable > requires face-to-face

interaction and teaching.
Ease of Transfer

It can be recorded and

stored in physical/ EEE Can't be recorded
electronic form. or stored

Storage
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https://document360.com/wp-content/uploads/2021/12/Tatic-vs-explicit-knowledge.png

Curs 3 Transferul cunoasterii

» Sisteme expert /
» Reprezentarea cunoasterii /

> Transferul cunoasterii 4

In episodul urmator: Prelucrarea datelor. Tehnici de Data
Mining.

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional
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