UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Napredno strojno ucenje
Course title: Advanced Machine Learning
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
Magistrski Studijski program . ) ) - .
Matematika ni smeri lali2 prvi ali drugi
Master's study prggramme none lor2 first or second
Mathematics

Vrsta predmeta / Course type izbirni
Univerzitetna koda predmeta / University course code: |M2742
Predavanja Seminar Vaje Kliniéne vaje | Druge oblike Samos.t.'delo
. . ve pe Individ. ECTS
Lectures Seminar Tutorial work Studija
work
30 15 30 105 6

Nosilec predmeta / Lecturer:

\Ljupéo Todorovski, doc. Matija Pretnar

Jeziki /
Languages:

Predavanja /
Lectures:

slovenski/Slovene, angleski/English

Vaje / Tutorial:

slovenski/Slovene, angleski/English

Pogoji za vkljucitev v delo oz. za opravljanje

Studijskih obveznosti:

Prerequisites:

Vsebina:

Content (Syllabus outline):




Primerjava zmogljivosti algoritmov strojnega
ucenja na vec podatkovnih mnozicah hkrati:
frekventisti¢ni in Baesov pristop.

Ucenje iz podatkovnih tokov: sprotno ucenje,
zadrzano in zaporedno vrednotenje modelov,
mehanizmi za zaznavanje sprememb,
sestavljanje algoritmov za ucenje iz
podatkovnih tokov.

Meta ucenje: izrek o brezplacnem kosilu za
strojno ucenje, uenje o ucenju, atributni opis
podatkovnih mnoZic, parametrizacija u¢nih
algoritmov, optimizacija vrednosti parametrov
ucnih algoritmov, nadomestni modeli.

Upostevanje predznanja pri ucenju: odkrivanje
enacb iz podatkov in predznanja, relacijsko
ucenje in induktivno logi¢no programiranje,
hierarhi¢no urejeno predznanje (taksonomije),
predznanje in (globoke) umetne nevronske
mreze.

Izbrane teme iz ucenja (globokih) umetnih
nevronskih mrez: poljubne ciljne funkcije in
vzvratno razSirjanje napake, izbrane topologije
nevronskih mrez (avtoenkoderiji, vstavitve ne-
ali pol-strukturiranih podatkov), delno
nadzorovano ucenje.

Comparing the performance of machine
learning algorithms on multiple data sets:
frequentist and Bayesian approach.

Learning from data streams: online learning,
evaluating model performance on data streams,
change detection mechanisms, composing
algorithms for machine learning from data
streams.

Meta learning: no-free lunch theorem for
machine learning, learning about learning,
attribute representation of data sets,
parametrization of learning algorithms,
optimizing the parameter settings of learning
algorithms, surrogate models.

Handling background knowledge in machine
learning: equation discovery from data and
knowledge, relational learning and surrogate
models, hierarchically structured background
knowledge (taxonomies), background
knowledge and (deep) artificial neural
networks.

Selected topics in deep learning: handling
different objective functions and back
propagation, special topologies of deep neural
networks (autoencoders, embeddings of
unstructured and semi-structured data), semi-
supervised learning.

Temeljni literatura in viri / Readings:




Hastie T, Tibshirani R, Friedman J (2009) The Elements of Statistical Learning (2nd edition). New

York: Springer-Verlag.

Flach P (2012) Machine learning: the art and science of algorithms that make sense of data.

Cambridge: Cambridge University Press.

De Raedt L (2008) Logical and Relational Learning. Berlin: Springer-Verlag.

Predavatelj poleg tega izbere tudi primerne novejse raziskovalne ¢lanke iz znanstvenih revij.

Cilji in kompetence:

Objectives and competences:

Student spozna napredne metode strojnega
ucenja, kot so strojno ucenje iz podatkovnih
tokov, meta ucenje in avtomatska konfiguracija
ucnih algoritmov, upoStevanje predznanja pri
strojnem ucenju in u¢enje modelov dinamicnih
sistemov. Studenti v okviru domacih in
seminarskih nalog pridobljeno znanje prakticno
utrjujejo z nadgradnjo obstojecih algoritmov
strojnega ucenja in samostojno reSevanje
prakti¢nih problemov gradnje napovednih
modelov iz podatkov in predznanja.

Students master advanced machine learning
methods, such as, machine learning from data
streams, meta learning and automatic
configuration of learning algorithms,
knowledge-intensive learning and learning
models of dynamical systems. Students through
seminars and homework apply the mastered
knowledge on various tasks of upgrading
existing algorithms and building predictive
models from data and formalized knowledge.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje: Razumevanje
konceptov in gradnikov algoritmov za strojno
ucenje.

Uporaba: Uporaba obstojecih algoritmov in
razvoj nagrajenih algoritmov za reSevanje
prakti¢nih problemov iz razlicnih podrocij
inZenirstva in znanosti.

Refleksija: Kriticni vpogled v delovanje
algoritmov strojnega ucenja in ugotavljanje
moznosti za izboljSave, formalizacija prakticnih

Knowledge and understanding: Understanding
concepts and components of the machine
learning algorithms.

Application: Applying existing algorithms and
tailoring/upgrading algorithms for solving
practical problems in various scientific and
engineering fields.

Reflection: Critical insight into the inner
workings of the machine learning algorithms
and identifying opportunities for their




problemov, ki omogoca njihovo reSevanje s
strojnim ucenjem.

Prenosljive spretnosti — niso vezane le na en
predmet: Sposobnost identifikacije, formulacije
in reSevanja prakti¢nih problemov.Sposobnost
snovanja napovednih modelov z algoritmi
strojnega ucenja. Kriticno razumevanje domace
in tuje znanstvene literature. Privajanje na
samostojno raziskovalno delo.

improvement, formal representation of
practical problems that allow for solutions
based on machine learning.

Transferable skills: Ability to identify, formulate
and solve practical problems. Ability to design
predictive models with machine learning
algorithms. Critical assessment of scientific
literature.

Metode poucevanja in ucenja:

Learning and teaching methods:

predavanja, seminarji, vaje, domace naloge in
konzultacije

lectures, seminars, excercises, homework and
consultations

Delez (v %) /

Nacini ocenjevanja: Weight (in %) Assessment:
Domace naloge Homework
Ustni izpit Oral exam

(ocene: 5 (negativno), 6-10 (pozitivno),

ob upoSstevanju Statuta UL) 40%

60%

grading: 5 (fail), 6-10 (pass) (according to
the Statute of UL)
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