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UNIVERSITATEA DE VEST DIN TIMISOARA

CURRICULUM DESCRIPTION /

FISA DISCIPLINEI

1. Program information / Date despre program

1.1 Higher education institution /
Institutia de invdtdmdnt superior

West University of Timisoara / Universitatea de Vest din
Timisoara

1.2 Faculty / Department /
Facultatea / Departamentul

Mathematics and Informatics / Matematicé si Informaticé

1.3 Department / Departamentul

Informatics / Informaticd

1.4 Study area / Domeniul de studii

Informatics / Informaticd

1.5 Sutyd cycle / Ciclul de studii

Masters / Master

1.6 Study program / Qualification /
Programul de studii / Calificarea

Cybersecurity / Specialist in security-focused procedures and
tools for information systems / Securitate Ciberneticd /
Specialist in proceduri si instrumente de securitate a
sistemelor informatice

2. Curriculum information / Date despre disciplind

2.1 Name of class / Denumirea
disciplinei

Computer Vision

2.2 Teacher for lecture / Titularul
activitdtilor de curs

Popovici Adriana

2.3 Teacher for laboratory / Titularul
activitdtilor de seminar

Popovici Adriana

2.4 Yearof study |1

/ Anul de studiu Semestrul

2.5 Semester / 1

2.7 Type of class/ | CO
Regimul disciplinei

2.6 Evaluation E
type / Tipul de
evaluare

3. Estimated total time (hours per semester for didactic activities) / Timpul total estimat

(ore pe semestru al activitatilor didactice)

3.1 Hours per week /
Numdr de ore pe sGptdmdnd

3 | of which/ 2 |33 1
din care: seminary/laboratory /

3.2 lecture / curs seminar/laborator

3.4 Hours in curriculum plan /
Total ore din planul de invatdmént

4 | of which/ 2 | 3.6 14

2 | din care: 8 | seminary/laboratory /

3.5 lecture / curs seminar/laborator

Time distribution: / Distributia fondului de timp:

hour

s/

ore
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Study time using the manual, lecture reading material, bibliography and notes / 20
Studiul dupd manual, suport de curs, bibliografie si notite
Suplimentary documentation inside a library, or online / on the field / 26
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 activitdti
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 Statistics, Linear Algebra, Programmic, Numerical Computation /
de curriculum Statistica, Algebra liniara, Programare, Calcul numeric
4.2 for ° Programming skills, linear algebra, statistics at a graduate level /
competencies / de Cunostinte de programare, algebra liniara si statistica la nivel de licenta
competente

5. Conditions (where applicable) / Conditii (acolo unde este cazul)

5.1 for lecture development / de desfdsurare a | Classroom, Google applications, E-learning /
Sald de curs, Aplicatii Google, E-learning

cursului

5.2 for seminary/laboratory development / de | Classroom, Google applications, E-learning /
Sala de laborator, Aplicatii Google, E-learning

desfdsurare a seminarului / laboratorului

6. Class objectives — expected learning results, contributed to by reading and passing of
the class / Obiectivele disciplinei - rezultate asteptate ale invdtdrii la formarea cdrora

contribuie parcurgerea si promovarea disciplinei

Knowledge / | methods in image processing and artificial vision / Dobandirea unor

Cunostinte cunostinte fundamentale referitoare la tehnicile si metodele fundamentale in

procesarea imaginilor si viziunii artificiale.

Acquiring fundamental knowledge regarding the techniques and fundamental
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The ability to analyze images and extract information from them. / Abilitatea de a
analiza imagini si de a extrage informatii din acestea.

The ability to identify an appropriate algorithm/method for automatic image
analysis. / Abilitatea de a identifica algoritmul/metoda adecvata pentru a
analiza imagini in mod automat

Abilities /
Abilitéti

e The capacity to autonomously resolve specific tasks /Capacitatea de a rezolva
in maniera autonomad sarcini specific

e The capacity to identify and correctly/efficiently plan specific tasks for a given
project. / Capacitatea de a identifica si planifica corectleficient sarcinile
specifice unui anumit proiect

e The capacity to responsibly assume professional tasks and adhere to ethical and
professional deontological norms / Capacitatea de a asuma in mod responsabil
sarcinile profesionale si de a respecta normele de etica si deontologie
profesionala

e The capacity to adapt to new requirements and modes of activity. / Capacitatea
de a se adapta la noi cerinte si modalitati de desfasurare a activitatii

Responsability
and autonomy /
Responsabilitat
e si autonomie

7. Contents / Continuturi

7.1 Lecture / Curs Teaching methods / Metode de | Observations / Observatii
predare

C1. Introduction to Computer Lecture, conversation,

Vision. Examples of digital exemplification / Prelegere,

image processing applications. | conversatie, exemplificare

Examples of computer vision
applications. Acquisition of
digital images. Elements of
linear algebra used in image
processing. Basic relationship
between pixels. / Introducere in
Computer Vision. Exemple de
aplicatii de procesare digitala a
imaginilor. Exemple de aplicatii
de computer vision. Achizitia
imaginilor digitale. Elemente de
algebra liniara folosite in
procesarea imaginilor. Relatiile
de baza dintre pixeli

C2. Image processing in the Lecture, conversation,
spatial domain. Gray Level exemplification / Prelegere,
Transformation. Histograms. conversatie, exemplificare

Convolution, Edge Detection.
Gradient. Laplacian. /
Procesarea imaginilor in
domeniul spatial. Tranformari
Gray Level. Histograme.
Convolutie, Detectia muchiilor.
Gradient. Laplacian.

C3. Image processing in the Lecture, conversation,
frequency domain. Frequency exemplification / Prelegere,
domain and Fourier Transform. | conversatie, exemplificare
Frequency filtering: smoothing,
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sharpening, homomorphic. /
Procesarea imaginilor in
domeniul frecventa. Domeniul
frecventa si Transformata
Fourier. Filtrare in domeniul
frecventa: smoothing,
sharpening, homomaorphic.

C4. Segmentation.
Thresholding. Edge-based
Segmentation. Hough
Transform. Region-based
Segmentation. / Segmentare.
Thresholding. Segmentare
bazatd pe muchii. Transformata
Hough. Segmentare bazata pe
regiuni.

Lecture, conversation,
exemplification / Prelegere,
conversatie, exemplificare

C5. Morphological Operations.
Color Spaces.

Dilation and Erosion. Opening
and Closing. Skeletonization.
Color Spaces. Color
Transformations. Color-based
Segmentation. / Operatii
morfologice. Spatii de culoare
Dilatarea si Eroziunea.
Deschiderea si Inchiderea.
Skeletonizarea. Spatii de
culoare. Transformari de
culoare. Segmentarea bazata pe
culoare.

Lecture, conversation,
exemplification / Prelegere,
conversatie, exemplificare

C6. Shape Representation and
Description. Region of Interest
Identification. Contour-based
Shape Representation: chain
codes. Region of Interest-based
Shape Representation: region
scalar descriptors, moments,
convex hull. / Reprezentarea si
descrierea formelor.
Identificarea regiunii de interes.
Reprezentarea formelor pe baza
de contururi: chain codes.
Reprezentarea formelor pe baza
de regiuni de interes: descriptori
scalari de regiuni, momente,
convex hull.

Lecture, conversation,
exemplification / Prelegere,
conversatie, exemplificare

C7. Texture. Statistical Texture
Descriptors: spatial frequency.
Co-occurrence matrix. Edge
frequency. Local Binary
Patterns / Textura. Descriptori
statistici pentru textura:

Lecture, conversation,
exemplification / Prelegere,
conversatie, exemplificare
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frecventa spatiald. Matricea de
co-ocurenta. Frecventa
muchiilor. Local Binary
Patterns.

C8. Object Recognition (1).
Statistical Pattern
Recognition: Classifiers./

Recunoasterea obiectelor (1).

Statistical Pattern
Recognition: clasificatori.

Lecture, conversation,
exemplification / Prelegere,
conversatie, exemplificare

C9. Object Recognition (2).
Support Vector Machines.
Histogram of Gradients. /

Recunoasterea obiectelor (2).

Support Vector Machines.
Histogram of Gradients

Lecture, conversation,
exemplification / Prelegere,
conversatie, exemplificare

C10. Introduction to
Convolutional Neural
Networks. Convolutional
Layer, Max-Pooling Layer,
Activation Functions, Active
Visualization. / Introducere
in retele neuronale
convolutionale. Strat
convolutional, strat max-
pooling, functii de activare,
vizualizare activari.

Lecture, conversation,
exemplification / Prelegere,
conversatie, exemplificare

C11. Boosting Classifiers.
The Viola-Jones Algorithm
for Face Detection. /
Boosting classifiers.
Algoritmul Viola-Jones
pentru detectarea fetei.

Lecture, conversation,
exemplification / Prelegere,
conversatie, exemplificare

C12. Tracking. Mean-Shift
Tracking. Cam-Shift
Tracking. / Tracking. Mean-
shift tracking. Cam-shift
tracking.

Lecture, conversation,
exemplification / Prelegere,
conversatie, exemplificare

C13. Stereovision.
Calibration. 2D-3D
Correspondence Algorithms.
Fundamental Matrix. /
Stereoviziune. Calibrare.
Algoritmi de corespondenta
2D-3D. Matrice
fundamentala.

Lecture, conversation,
exemplification / Prelegere,
conversatie, exemplificare
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C14. Computer Vision in
Everyday Life. Examples of
Solving Problems with Artificial
Vision. / Computer vision in
fiecare zi. Exemple de rezolvare
a unor probleme cu ajutorul

vederii artificiale.

Lecture, conversation,
exemplification / Prelegere,
conversatie, exemplificare

Bibliography / Bibliografie :

[1] Gonzales R., Woods R., Digital Image Processing, 2nd/3rd edition

[2] Sonka M., Hlavac V., Boyle R., Image Processing, Analysis and Machine Vision, 2nd edition
[3] Forsyth, Ponce, Computer Vision A modern approach, 2nd edition.

7.2 Seminary / laboratory /
Seminar / laborator

Teaching methods / Metode de
predare

Observations / Observatii

L1. Introduction to PyCharm
development environment.
Python commands for matrix
operations.  Image  display.
Histograms. Convolution. Edge
detection. Gradients /
Introducere  in  mediul de
dezvoltare PyCharm. Comenzi in
limbajul Python pentru operatii
cu matrici. Afisarea imaginilor.
Histograme. Convolutie.
Detectarea muchiilor. Gradienti.

Problematicizing, dialogue, and
learning through collaboration /
Problematizare, dialog, invatare prin
colaborare

L2. Displaying images in the
frequency domain. Filtering in
the frequency domain. Hough
transform / Afisarea imaginilor
in domeniul frecventa. Filtrarea
in domeniul frecventa.
Transformata Hough.

Problematicizing, dialogue, and
learning through collaboration /
Problematizare, dialog, invatare prin
colaborare

L3. Morphological operations.
Transition from one color space
to  another. / Operatii
morfologice. Trecerea dintr-un
spatiu de culoare in altul.

Problematicizing, dialogue, and
learning through collaboration /
Problematizare, dialog, invatare prin
colaborare

L4. Texture. Implementation of
Gabor Filters. Implementation of
Local Binary Patterns / Textura.

Problematicizing, dialogue, and
learning through collaboration /
Problematizare, dialog, invatare prin
colaborare

Implementare  Filtre  Gabor.

Implementare  Local Binary

Patterns.

L5. Implementation of | Problematicizing, dialogue, and

Histogram of Gradients (HoG)
algorithm. /  Implementarea
algoritmului ~ Histogram  of
Gradients (HoG).

learning through collaboration /
Problematizare, dialog, invatare prin
colaborare

L6. Running the Mean-shift
Tracking algorithm. Building a
Convolutional Neural Network. /

Problematicizing, dialogue, and
learning through collaboration /
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Rularea algoritmului Mean-shift
Tracking. Construirea unei retele
neuronale convolutionale.

Problematizare, dialog, invatare
prin colaborare

L7. Stereovision. Generating 3D
images from 2 2D images /

Problematicizing, dialogue, and
learning through collaboration /

Stereoviziune.

Generarea
imagini 3D din 2 imagini 2D.

de | Problematizare, dialog, invatare prin

colaborare

Bibliography / Bibliografie:

1. J. E. Solem, Programming Computer Vision with Python, O’Reilly, 1st Edition, 2012
2. F. Cholet, Deep Learning with Python, Manning, 2015

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 comunitatii 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
Tip activitate Criterii de evaluare methods / in final grade
Metode de / Pondere
evaluare din nota
finala
9.4 Lecture / Curs Understanding the concepts and Written 20%
techniques of artificial vision / evaluation,
Cunoasterea conceptelor si tehnicilor | multiple  choice
de vedere artificiala tests during the
semester/
Evaluare scrisa.
Teste grild pe
parcursul
semestrului
Accurately identifying the image Project 50%
analysis method to solve a particular implementation /
problem / Identificarea corectd a Realizarea  unui
metodei de analiza a imaginilor proiect
pentru rezolvarea unei probleme
concrete
9.5 Seminary / Utilizing suitable software tools and Application  and | 30%
laboratory / Seminar / implementing artificial vision laboratory
laborator algorithms / Utilizarea unor homeworks /
instrumente software adecvate si Aplicatii 5i teme de
implementarea algoritmilor de viziune laborator
artificiala
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9.6 Minimum performance standards / Standard minim de performantd

Minimum standard for passing (knowledge and skills for grade 5) / Standard minim (cunostinte si aptitudini
necesare pentru nota 5)
e prezenta la cursuri si seminarii conform cerintelor generale ale facultatii
e cunoasterea conceptelor de bazad din procesarea imaginilor si vederii artificiale
e abilitatea de a implementa un algoritm de vedere artificiala
e capacitatea de a identifica tehnica de clasificare, grupare, regresie adecvata rezolvarii unei
probleme reale / prezenta la cursuri §i seminarii conform cerintelor generale ale facultatii
e Acquaintance with the basic concepts of image processing and artificial vision, / cunoasterea
conceptelor de baza din procesarea imaginilor si vederii artificiale
e Ability to implement an artificial vision algorithm / abilitatea de a implementa un algoritm de
vedere artificiala
e Capacity to identify the appropriate classification, clustering, and regression techniques for
solving a real-world problem. / capacitatea de a identifica tehnica de clasificare, grupare,
regresie adecvata rezolvarii unei probleme reale
The final grade is calculated as the weighted average of the scores given for the components specified in 9.4 and
9.5. The exam is considered to be passed if the average is at least five (it is necessary for each score to be above
five Special attention will be given to activities conducted throughout the semester, active participation in laboratory
classes, as well as in lectures (to ensure a better understanding of the taught concepts, as well as for a better
assessment). At each of the examination sessions (including those of arrears and increases) the mark is calculated
according to the same rule. / Nota finala se calculeaza ca medie ponderata a notelor acordate pentru componentele
specificate la 10.4 si 10.5. Examenul se considera promovat dacad media este cel putin 5 (fiind necesar ca fiecare
nota s fie mai mare sau egala cu 5). Se va acorda o atentie deosebita activitatii desfasurate pe parcursul semestrului,
participarii active la orele de laborator, dar si la orele de curs (pentru a asigura o mai buna intelegere a notiunilor
predate, dar si pentru o mai buna evaluare). La fiecare dintre sesiunile de examen (inclusiv cele de restanta si mariri)
nota se calculeaza dupa aceeasi regula.

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

Data avizdrii in departament Director de departament
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