Universitatea de Vest
MINISTERUL EDUCATIEI

UNIVERSITATEA DE VEST DIN TIMISOARA

CURRICULUM DESCRIPTION /
FISA DISCIPLINEI

1. Program information / Date despre program

1.1 Higher education institution / West University of Timisoara / Universitatea de Vest din
Institutia de invatdmdnt superior | Timisoara

1.2 Faculty / Department /

Mathematics and Informatics / Matematicd si Informaticd
Facultatea / Departamentul

1.3 Department / Departamentul Informatics / Informaticd
1.4 Study area / Domeniul de studii Informatics / Informaticd
1.5 Sutyd cycle / Ciclul de studii Masters / Master

Cybersecurity / Specialist in security-focused procedures and
1.6 Study program / Qualification / tools for information systems / Securitate Ciberneticd /
Programul de studii / Calificarea Specialist in proceduri si instrumente de securitate a

sistemelor informatice

2. Curriculum information / Date despre disciplind

2.1 Name of class / Denumirea Machine Learning /invégare automata
disciplinei

2.2 Teacher for lecture / Titularul Darian M. Onchis

activitatilor de curs

2.3 Teacher for laboratory / Titularul Darian M. Onchis

activitdatilor de seminar

2.4 Yearof study |2 2.5 Semester / 1 2.6 Evaluation E 2.7 Type of class/ | Opt
/ Anul de studiu Semestrul type / Tipul de Regimul disciplinei
evaluare

3. Estimated total time (hours per semester for didactic activities) / Timpul total estimat
(ore pe semestru al activitdtilor didactice)

3.1 Hours per week / 3 | of which/ 2 |33 1
Numdr de ore pe sGptamdnd din care: seminary/laboratory /

3.2 lecture / curs seminar/laborator
3.4 Hours in curriculum plan / 42 | of which/ 28 | 3.6 14
Total ore din planul de invatdmdnt din care: seminary/laboratory /

3.5 lecture / curs seminar/laborator
Time distribution: / Distributia fondului de timp: hours

/ore

Study time using the manual, lecture reading material, bibliography and notes / 23
Studiul dupd manual, suport de curs, bibliografie si notite

secretariat@e-uvt.ro
WWW.UVt.ro



website:%20http://www.uvt.ro/
mailto:secretariat@e-uvt.ro
http://www.uvt.ro/

Universitatea de Vest

MINISTERUL EDUCATIEI
UNIVERSITATEA DE VEST DIN TIMISOARA

Suplimentary documentation inside a library, or online / on the field / 23
Documentare suplimentard in bibliotecd, pe platformele electronice de specialitate / pe teren
Seminary/laboratory preparation, homework, research paper, portfolios and essays / 50
Pregdtire seminare / laboratoare, teme, referate, portofolii si eseuri

Tutorship / 6
Tutoriat

Exminations / 6
Examindri

Other activities /
Alte activitati

3.7 Total hours of individual study / 108
Total ore studiu individual

3.8 Total hours per semester / 150
Total ore pe semestru
3.9 Number of credits / 5
Numdrul de credite

4. Preconditions (where applicable) / Preconditii (acolo unde este cazul)

4.1 for curriculum / | e Algorithms, Probabilities and statistics, Programming / Algoritmica,
de curriculum Probabilitati si Statistica, Programare

4.2 for o Knowledge of algorithms,and statistics (Bachelor level) and
competencies / de programming skills / Cunostinte de algoritmica si statistica la nivel de
competente licenta si abilitati de programare

5. Conditions (where applicable) / Conditii (acolo unde este cazul)
5.1 for lecture development / de desfdsurare a | Classroom. For the online activity: Google
Classroom, Moodle, elearning e-uvt, Meet / Sala de
curs. Pentru activitatea online se va folosi
Google Classroom pentru gestionare cursuri,
platforma Moodle, elearning.e-uvt pentru
examene si teste si Google Meet pentru
videoconferinta.
5.2 for seminary/laboratory development / de Laboratory properly equipped / Sala de laborator
dotatd corespunzator

cursului

desfdsurare a seminarului / laboratorului

6. Class objectives — expected learning results, contributed to by reading and passing of
the class / Obiectivele disciplinei - rezultate asteptate ale invdétdrii la formarea cdrora
contribuie parcurgerea si promovarea disciplinei
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Main objective | o Familiarization with specific techniques and methods of machine learning. /
Familiarizarea cu tehnici si metode specifice invatarii automate.
° Presentation of ways to solve problems arising from the field of bioinformatics. /

Prezentarea unor modalitati de rezolvare a problemelor care provin din domeniul
bioinformaticii.

Specific Ob. of knowledge (OK): (1) to present specific algorithms for classical problems of
objectives machine learning; (2) to describe machine learning methods;
Ob. of skill (OS): (1) to identify the algorithm and data structure appropriate to a machine
learning problem; (2) to implement classes of machine learning algorithms in a high-level
programming language;
Attitudinal objectives (OA): (1) to argue the importance of machine learning algorithms
for an IT specialist / Ob. de cunoastere (OC): (1) sa prezinte algoritmi specifici unor
probleme clasice ale invatarii automate; (2) sa descrie metode de invadtare automata;
Ob. de abilitare (OAb): (1) sa identifice algoritmul si structura de date adecvate unei
probleme de invatare automata; (2) sa implementeze clase de algoritmi de invatare
automata intr-un limbaj de programare de nivel inalt;
Ob. Atitudinale (OAt): (1) sa argumenteze importanta algoritmilor de invatare automata
pentru un specialist in domeniul IT

Description of machine learning algorithms. / Descrirea algoritmilor de invatare automata.
Ability to apply machine learning algorithms in processing structured data. / Abilitatea de
aplica algoritmi fnvatare automata in procesarea datelor structurate.

Adoption of cutting-edge machine learning methods derived from new trends in applied
research. /Tnsusirea de metode de avangard3 de invitare automatd care provin din noile
tendinte In cercetarea aplicativa.

The ability to conduct research activities and develop research reports on a given topic. /
Capacitatea de a desfasura activitate de cercetare si de a elabora rapoarte de cercetare pe
o tematica data.

The ability to work in a team. / Capacitatea de a lucra in echipa.

Abilities / Abilitdti

7. Contents / Continuturi

7.1 Lecture / Curs Teaching methods / Metode de | Observations / Observatii
predare
C1. Introduction to Debate, conversation, 2h
machine learning. exemplification / Prelegere,

Association rules from data, | conversatie, exemplificare

(OK1, 0S1, OA1) /
Introducere in invatare
automata. Reguli de asociere
din date. (OC1, OAb1, OAt1)

C2. Types of basic machine Debate, conversation, 2h
learning and areas of exemplification / Prelegere,
applicability. Examples of conversatie, exemplificare

supervised and unsupervised
machine learning (OK1, OS1)
|/ Tipuri de invatare automata
de baza si domenii de
aplicabilitate. Exemple de
Tnvdtare automata supervizata
si nesupervizata (OC1, OAbl)
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c3. Kernel-based machine Debate, conversation, 2h
learning (OK2, OS4) / exemplification / Prelegere,

Invitarea automatd bazatd pe | conversatie, exemplificare
nucleu/kernel (OC2, OAb4)

C4. Support Vector Machines | Debate, conversation, 2h
(SVM). (OK2, 0S3, OAL) . exemplification / Prelegere,

Masini cu suport vectorial conversatie, exemplificare

(SVM). (OC2, OAb3, OALt1)

C5. Reward-based learning I. | Debate, conversation, 2h
(OKl, OK2, 0S3, OAl) / exemplification / Prelegere,

invégarea bazata pe conversatie, exemplificare

recompensa [. (OC1, OC2,

OAb3, OALl)

C6. Reward-based learning Il. | Debate, conversation, 2h
(OK1, OK2, 0S3, OA1) exemplification / Prelegere,

(OKl, 0S1, 0S2, 083) / conversatie, exemplificare

Invatarea bazata pe

recompensa [I. (OC1, OC2,

OAD3, OALt1) (OC1, OAb1, OAb2,

OAb3)

C7. Neural networks and deep | Debate, conversation, 2h
|eaming | (OKl, 0S1, 032) | | exemplification / Prelegere,

Retele neuronale si deep conversatie, exemplificare

learning | (OC1, OAb1, OAb2)

cs. Deep Iearning 1. Debate, conversation, 2h
Convolutional neural exemplification / Prelegere,

networks. Recurrent neural | conversatie, exemplificare

networks. (OK1, OS1, 0S2)

(OK1, OS1, 0S3) /Deep

learning Il. Retele neuronale

convolutionale. Retele neuronale

recurente.(OC1, OAbl, OAb2)

(OC1, OAb1, OAb3)

C9. Deep learning IlI. Debate, conversation, 2h
Autoencoders and Generative | exemplification / Prelegere,
Adversarial Networks. (OK1, conversatie, exemplificare

0S1, 0S2) (OK1, 0S1, 0S3)

/ Deep learning I11.

Autoencodere si Generative

Adversarial Networks. (OC1,

OAb1, OAb2) (OC1, OAbL, OAD3)

C10. Learning rare Debate, conversation, 2h
dictionaries. (OK1, OS1) / exemplification / Prelegere,

Invatarea dictionarelor rare. | conversatie, exemplificare

(OC1, OAb1)

C11. Knowledge distillation Debate, conversation, 2h
and curriculum |earning exemplification / Prelegere,

(OKl, OSl) /Knowledge conversatie, exemplificare
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distillation si curriculum
learning (OC1, OAb1)

C12. Machine learning for Debate, conversation, 2h
processing sequences, signals, exemplification / Prelegere,
and images (OKl OSl) / conversatie, exemplificare

Invatarea automata pentru
procesarea secventelor,
semnalelor si imaginilor. (OC1,

OAb1)
C13. Other selected Debate, conversation, 2h
applications of machine exemplification / Prelegere,

|eaming (OKl OSl) / Alte conversatie, exemplificare
aplicatii selectate ale invatarii
automate. (OC1, OAb1)

C14. Final discussions on Debate, conversation, 2h
understanding the principles | exemplification / Prelegere,
of machine learning. conversatie, exemplificare
Recapitulation of the main
ideas. Project review. (OK1,
OS1) / Discutii finale despre
intelegerea principiilor
invatarii automate.
Recapitulare cu punctarea
ideilor principale. Verificare
proiecte. (OC1, OAbl)

Bibliography / Bibliografie :

»Machine Learning”, Tom Mitchell; McGraw-Hill, 1997

,Support Vector Machines and other kernel-based methods”, Nello Cristianini, John Shawe-

Taylor, Cambridge University Press, 2000

,Foundations of Statistical Natural Language Processing”, Christopher Manning, Hinrich Schuetze; MIT
Press, 2009

,Financial Signal Processing and Machine Learning”, Ali N. Akansu (Editor), Sanjeev R. Kulkarni (Editor),
Dmitry M. Malioutov (Editor), Wiley-IEEE Press, May 2016
http://ai.stanford.edu/~nilsson/mlbook.html
http://web.cs.iastate.edu/~honavar/Courses/cs673/machine-learning-courses.html
https://www.coursera.org/learn/machine-learning
https://developers.google.com/machine-learning/crash-course/

,A deep learning approach to condition monitoring of cantilever beams”, D Onchis, Computers in
Industry, 2018

“Refined Deep Learning for Digital Objects Recognition via Betti Invariants”. Darian M. Onchis, Codruta
Istin, Pedro Real: CAIP (1) 2019: 613-621

7.2 Seminary / laboratory / | Teaching methods / Metode de | Observations / Observatii
Seminar / laborator predare

L1. Introduction to | Problematization, dialogue /| 2h
machine learning. | Problematizare, dialog
Implementation and testing of
the  Apriori algorithm. /
Introducere in invatarea
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automatd. Implementarea  si
testarea algoritmului Apriori.

L2. Kernel-based machine | Problematization, dialogue /| 2h
learning. Examples  using | Problematizare, dialog
Support Vector Machines. /
Invitarea automati bazati pe
nucleu. Exemple folosind masini
cu suport vectorial.

L3. Reward-based learning. | Problematization, dialogue /| 2h
Implementation of Q-learning | Problematizare, dialog
and SARSA algorithms. /
invé‘garea bazatd pe recompensa.
Implementarea algoritmilor Q-
learning si SARSA.

L4-L5. / Retele neuronale si | Problematization, dialogue /| 4h
deep learning. Implementarea si | Problematizare, dialog
testare retelelor prezentate la

curs.
L6. Learning rare dictionaries. | Problematization, dialogue /| 2h
Applications. | Invatarea | Problematizare, dialog

dictionarelor rare. Aplicatii.

L7. /Invatarea automata pentru | Problematization, dialogue / | 2h
procesarea semnalelor si | Problematizare, dialog
imaginilor. Aplicatii.

Bibliography / Bibliografie:

,Machine Learning”, Tom Mitchell; McGraw-Hill, 1997

»Support Vector Machines and other kernel-based methods”, Nello Cristianini, John Shawe-Taylor,
Cambridge University Press, 2000

“Deep Learning with Python”, Francois Chollet, November 2017, ISBN 9781617294433

Lab materials: https://darianonchis.wordpress.com/

http://scikit-learn.org/stable/

https://www.tensorflow.org/

https://colab.research.google.com

8. Unification of class contents with the expectations of the representatives of the
epistemic community, professional organisations and employers from the class’s
relevant field(s) of applicability / Coroborarea continuturilor disciplinei cu asteptdrile
reprezentantilor comunitdtii epistemice, asociatiilor profesionale si angajatori
reprezentativi din domeniul aferent programului

Class contents corresponds to the curricula of other universities, from inside the country or from the European Union. The
practical contents (laboratory works) correspond to the local labor market requirements. /

Continutul disciplinei corespunde curriculei din alte centre universitare, din tard sau Uniunea Europeand. Continuturile
practice (lucrdri de laborator) corespund cerintelor de pe piata muncii locald.

9. Evaluation / Evaluare

Activity type / 9.1 Evaluation criteria / 9.2 Evaluation 9.3 Weight in
Tip activitate Criterii de evaluare methods / final grade /
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Metode de Pondere din
evaluare nota finald
9.4 Lecture / Curs Understanding the main algorithms Project 30%
and analysis methods used in machine | Presentation:
learning./ Cunoasterea principalilor theoretical ~ part
algoritmi si a metodelor de analiza and related
folosite in invatarea automata questions /
Prezentare
proiect: parte
teoretica si
Tntrebari conexe
Application of selected algorithms to | Project 30%
solve a specific problem. / Aplicarea | presentation:
algoritmilor selectati in rezolvarea practical part /
unei probleme concrete Prezentare
proiect: parte
practica
9.5 Seminary / laboratory | Use of appropriate software tools and | Applications and | 40%
/ Seminar / laborator implementation of specific machine laboratory
learning algorithms. / Utilizarea unor | assignments /
instrumente software adecvate si Aplicatii si teme
implementarea unor algoritmi de laborator
specifici invatarii automate

9.6 Minimum performance standards / Standard minim de performantd

° Knowledge of basic types of machine learning. Completion of a project./ Cunoasterea tipurilor
de bazd de invdtare automatd. Realizarea unui proiect.
° Understanding of the main types of processing presented (Apriori algorithm, basic techniques,

etc.). Completion of a project. / Cunoasterea principalelor tipuri de prelucrdri prezentate (algoritmul
apriori, tehnici bazate pe nucleu, SVM si retele neuronale specifice).

° Correct utilization of software tools for machine learning / Utilizarea corectd a functiilor din
pachetele software pentru invdtare automatd.

Date of completion / Teacher for class /
Data completdrii Titular de disciplind
Date of approval inside department / Department director /

Data avizdrii in departament Director de departament

secretariat@e-uvt.ro
WWW.UVt.ro



website:%20http://www.uvt.ro/
mailto:secretariat@e-uvt.ro
http://www.uvt.ro/

