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Pogoji za vkljucitev v delo oz. za
opravljanje studijskih obveznosti:

Prerequisites:

Pogoj za vkljucitev v delo je znanje iz
statistike, programiranja in algoritmov.

A prerequisite for participation in the course
is knowledge of statistics, programming and
algorithms.

Content (Syllabus outline):

Vsebina:

1. Uvod v umetno inteligenco (Ul) in
inteligentne agente: Kajje Ul2 Temelji UL.
Zgodovina  Ul. Pregled sodobnih
pristopov v Ul. Agenti in okolje. Narava
okolij. Struktura agentov.

2. ReSevanje problemov z iskanjem:
Uporaba inteligentnih  agentov za
reSevanje problemov. Iskalni algoritmi.
Neinformirane strategije iskanja.
Infformirane  (hevristicne)  strategije
iskanja. Hevristicne funkcije.

1. Infroduction to Al and intelligent agents:
What is Al? Foundations of Al. History of
Al. State-of-the-art in Al. Agents and
environment. Nature of environments.
Structure of the agents.

2. Solving problems by searching:
Problem-solving agents. Search
algorithmes. Uninformed search

strategies. Informed (heuristic) search
strategies. Heuristic functions.




10.

Adversarialno iskanje inigre: Teorija iger.
Optimalne odlocitve v igrah (algoritem
iskanja minimax, obrezovanje alfa-
beta). Hevristicno iskanje dreves Alpha-
Beta. Napredni iskalni algoritmi v igrah.

Predstavitev znanja in sklepanje: Agenti,
ki temeljjo na znanju. Uporaba
propozicijske logike za predstavitev
znanja. Logika prvega reda. Ontologije.

Avtomatsko nacrtovanje: Uvod v
klasicno nacrtovanje. Algoritmi  za
klasicno nacrtovanje. Hevristika za

nacrtovanje. HierarhiCno nacrtovanje.

Osnovni principi strojnega ucenja: Vrste
uCenja. UCenje kot modeliranje (nacelo
najkrajsega opisa, nacelo veckratnhe
razlage). lIzbira modela. Mere za
ocenjevanje uspesnosti  ucenja  za
klasifikacijo in regresijo. Metode za
vrednotenje uspesnosti nadzorovanega

ucenja (lo¢ena testna mnozica,
metoda izloCi enega, preCno
preverjanje, razmnozevanje  ucnih
primerov). Kompromis med
pristranskostjo in varijanco.

Klasiche metode za nadzorovano

ucenje: Metoda k-nqjblizjih sosedov.
Metoda Naive Bayes. Odlocitvena in
regresijska drevesa. Linearna regresija,
polinomska regresija in regularizirani
linearni modeli (Ridge, Lasso, Elastic
net). Logisticna regresija. Metoda
podpornin  vektorjev.  Ansambelske
metode (glasovanje, metoda Bagging,
metoda Boosting, metoda Random
Forest, metoda Stacking)

Nevronske mreze in globoko ucenje:
Perceptron. Veclplastne nevronske
mreze. Algoritem Backpropagation.
Pregled razlicnih arhitektur globokih
mrez (Feedforward, Convolution,
Reccurent). Pregled aplikacij
globokega ucenja.

Zmanjsanje dimenzionalnosti podatkov:
Metode za izbiro podmnozice znacilk.
Metode za rangiranje znacilk. Metoda
PCA.

Metode nenadzorovanega ucenja:
Metoda K-Means. Metoda DBSCAN.
Aglomerativho in hierarhicno

10.

. Adversarial search and games: Game

theory. Optimal decisions in games
(minimax search algorithm, alpha-beta
pruning). Heuristic Alpha-Beta tree
search. Advanced search algorithms in
games.

Knowledge representation and
reasoning: Knowledge-based agents.
Using propositional logic for knowledge

representation. First-order logic.
Ontologies

. Automated planning: Infroduction to
classical  planning.  Algorithms  for
classical  planning.  Heuristics  for

planning. Hierarchical planning.

Basic principles of machine learning:
Types of learning. Learning as modelling
(shortest description principle, multiple
explanation principle). Model selection.
Evaluation measures for classification
and regression. Methods for evaluation
of the success of supervised learning
(separate test set, leave-one-out
validation, cross-validation,
bootstrapping). Bias-variance tradeoff.
Classical supervised learning methods:
k-nearest neighbors method, Naive
Bayes method, decision and regression
frees, linear regression, polynomial
regression and regularized linear
models (ridge  regression, lasso
regression, elastic net), logistic
regression, support vector machines,
ensemble methods (voting, bagging,
boosting, random subspaces, random
forests, stacking)

Neural networks and deep learning:

Perceptron. Multi-layered neural
networks. Backpropagation algorithm.
Feedforward networks. Recurrent
networks.  Convolutional  networks.
Overview of deep learning applications.
Dimensionality  reduction: Feature
selection methods. Feature ranking

methods. Principle Component Analysis
(PCA).

Unsupervised learning methods: K-
Means clustering. DBSCAN.
Agglomerative and hierarchical
clustering. Spectral clustering.

Biclustering.




razvrscanje.
Biklasteriranje.

11.Spodbujevalno  ucenje: Ucenje iz
nagrad. Pasivnho in akfivno ucenje s
spodbujanjem. Posplosevanje pri
ucenju s spodbujanjem. Iskanje ucnih
politik.

12.Racunalniski  vid:  Uvodni  pojmi.
Generiranje znacilk iz slik. Klasifikacija
slik.  Detekcija  objektov. Pregled
aplikacij racunalniskega vida.

Spektralno  razvricanje.

11. Reinforcement learning: Learning from
rewards. Passive and active
reinforcement learning. Generalization
in reinforcement learning. Policy search.

12. Computer vision: Basic concepfs.
Generating features from images.
Image classification. Object detection.
Overview of computer vision
applications.

Temeljni literatura in viri / Readings:

e Russel, S., Norvig, P. (2022). Arfificial Intelligence. A Modern Approach (Fourth edition).

Prentice Hall.

e James, G., Witten, D., Hastie, T., Tibshirani, R. (2021) An Introduction to Statistical

Learning (Second edition). Springer

e Geron, A (2019) Hands-on Machine Lerning with Sickit-Learn, Keras and TensorFlow.

O'Reilly

e Kononenko, |., Robnik-Sikonja, M. (2010) Inteligentni sistemi. ZaloZba FE in FRI, Ljubljana

Cilji in kompetence:

Objectives and competences:

Cii je predstaviti osnove umetne
inteligence, metode  za reSevanje
problemov z iskanjem, nacine predstavitve
znanja, metode avtomatskega
nacrtovanja ter razlicne metode strojnega
ucCenja. Dodatno je cil, da Sstudenti
uporabijo pridobliene vescine zaresevanje
razlicnih vrst nalog. Studenti bodo dobili
teoreticno znanje iz omenjenih podrocij in
ga uporabili pri resnicnih problemih iz
znanstvenega in poslovnega okolja.

UCna enota prispeva k razvoju naslednjin
splosnih in predmetno specificnih
kompetenc:

e sposobnost pridobivanja, selekcije,
ocenjevanja in  umescanja  novih
informacij in zmoznost interpretacije
raziskovalnega problema;

e razvoj kriticne in samokriticne presoje;

e obvladanje raziskovalnih metod,
postopkov, procesov in algoritmov na
podroCju umetne infeligence in
strojnega ucenja;

The goal is to present the basics of artificial
intelligence, methods for solving search
problems, ways of presenting knowledge,
automatic planning methods and various
machine learning methods. Additionally, the
goal is for students to use the acquired skills
to solve different types of tasks. Students will
get theoretfical knowledge from the
mentioned fields and apply it to real
problems from the scientific and business
environment.

The learning unit confributes to the
development of the following general and
subject-specific competences:

* The ability to obtain, select, evaluate and
place new information and the ability to
interpret the research problem.

* The development of a critical and self-
critical assessment.

* Mastering research methods, procedures
processes and algorithms in the field of
artificial inteligence and machine learning.
* Ability to solve practical problems with
different search strategies.




e sposobnost za reSevanje konkretnih
prakticnin  problemov z  razlicnimi
metodami iskanja;

e sposobnost za reSevanje konkretnih
raziskovalnih in prakticnih problemov z

uporabo metod strojnega ucenja
(hadzorovano  in nenadzorovano
ucenje) ;

e razumevanje  tfeoreticnih  temeljev
teorije  iger, predstavitve  znanja,

avtomatskega nacrtovanja, globokega
ucenja, spodbujevalnega ucenja in
racunalniskega vida.

* Ability to solve concrete research and
practical problems using the methods of
machine learning (supervised and
unsupervised learning);

* Understanding the theoretical foundations
of game theory, knowledge representation,
automated planning, deep learning,
reinforcement learning and computer vision.

Predvideni studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

Student/Studentka:

e se seznanis teoretskimi osnovamiins
prakticnimi vidiki strojnega ucenja in
bo lahko uporabil znanje razlicnih
tehnik in metod strojnega u€enja za
analizo, sintezo in predvidevanje
resitev ter njihovih posledic za ciline
probleme.

e se nauci uporabljati nekqj
najaktualnejsin programskih orodij
za umetno inteligenco in strojno
ucenje.

Prenesliive/kljucne spretnosti in drugi
atributi:

e prenos znanja na razlicna strokovna
in znanstvena podrocja, kjer se
uporabljajo metode strojnega
ucenja.

Knowledge and Understanding:

The student:

* will get acquainted with the theoretical
and practical aspects of machine learning
and will be able to use the knowledge of
different techniques and methods from
machine learning for analysis, synthesis and
anticipation of solutions and their
consequences for target problems

* will learn to use some of the most current
software tools for artificial intelligence and
machine learning.

Transferable / Key Skills and other attributes:
* transfer of knowledge to various
professional and scientific fields, where
machine learning methods are used.

Metode poucevanja in uéenja:

Learning and teaching methods:

e predavanja z aktivno udelezbo
Studentov (razlaga, diskusija, vprasanja,
primeri, reSevanje problemov);

e vaje, kier bodo studentje pri konkretnih
problemih ponovili, utrdili in dodatno
osvetlili pojme in metode, spoznane na
predavanjih;

e laboratorijske vaje: sStudentje bodo
spoznali nekaj najaktualnejsih
programskih orodij. Vaje bodo potekale
v manjsih skupinah, tako da bo imel
vsak Student na razpolago en
racunalnik.

e [ectures with active students
participation (explanation with
discussions, questions, case-studies,
presentations);

e Tuftorials where students will repeat,
consolidate and further highlight
concepts and methods learned during
lectures in specific problems;

e |aboratory work: students will learn some
of the most current software tools.
Exercises will take place in small groups,
so each student will work on one
available computer.




e strokovni pregled seminarskih nalog: e Peer-review of seminar papers: the
Studenti bodo pripravili seminarsko students will prepare a seminar paper
nalogo v obliki kratkega Clanka in covering a topic from Al and the paper
opisali dolo¢eno temo iz U, Clanek bo will be peer-reviewed by several other
nato strokovno pregledan s strani students before being presented in class.
drugih studentov pred predstavitvijo v
razredu

Delez (v %) /

Nacini ocenjevanja: Weight (in %) Assessment:

Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,

naloge, projekt): project)

e pisniizpit 50 % e Written exam

e seminarska naloga in 15% e Seminar paper and presentation
predstavitev seminarske
naloge

e projektna naloga s porocilom 35% e Project work with reports and
ter predstavitev naloge presentation
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