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aim of the master

What?

To give to the students updated knowledge on Computer Vision

from basic technigues to state-of-art methods

Why?
Computer Vision is an Al technology whose development and applicability
is exponentially growing

new jobs, start-up opportunities, PHD studentships

How?

Joining the expertise in the field of 5 universities which are living in Barcelona

a big concentration of companies and research institutions
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about computer vision

close to 75 years of research in the field

1952 1962 1972 1982 1992 2002 2012 2022




CV raise in parallel with Al, 1950s ...

From Wikipedia:

“[...] The Dartmouth Summer Research Project on Artificial
Intelligence was a 1956 summer workshop widely considered
1][2][3] to be the founding event of artificial intelligence as a

field.

The project lasted approximately six to eight weeks and was
essentially an extended brainstorming session. Eleven
mathematicians and scientists originally planned to attend; not all
of them attended, but more than ten others came for short
times. [...]”

Al birth (Darmouth Workshop)
1956

195p 1962 1972 1982 1992 2002

Published list of attendees

Ray Solomonoff
Marvin Minsky
John McCarthy
Claude Shannon
Trenchard More
Nat Rochester
Oliver Selfridge
Julian Bigelow

W. Ross Ashby

W.S. McCulloch
Abraham Robinson
Tom Etter

John Nash

David Sayre
Arthur Samuel
Kenneth R. Shoulders
Shoulders' friend
Alex Bernstein
Herbert Simon
Allen Newell

2012 2022




Worth to mention, that some years before

Warren McCulloch & Walter Pitts
A Neuroscientist and an expert in Logics

“A logical calculus of the ideas immanent in nervous activity”
Department of Psychiatry
University of Chicago

1943 Artificial

p—
Neuron

Al birth (Darmouth Workshop)
1956

195p 1962 1972 1982 1992 2002 2012 2022




Vision as a Summer Project, 1966

from MIT Al Memos (1959-2004) we can find
Papert, Seymour (1966-07-01). "The Summer Vision Project”

[...] The primary goal of the project is to construct a system of programs which will divide a vidisector picture into
regions such as likely objects, likely background areas and chaos. We shall call this part of its operation FIGURE-
GROUND analysis. It will be impossible to do this without considerable analysis of shape and surface properties,
so FIGURE-GROUND analysis is really inseparable in practice from the second goal which is REGION DESCRIPTION.
The final goal is OBJECT IDENTIFICATION which will actually name objects by matching them with a vocabulary of
known objects.

CVina
summer project
1966

1952 1962‘ 1972 1982 1992 2002 2012 2022

Al birth (Darmouth Workshop)
1956



Important fidings in neurophysiology, 1959
From Wikipedia:

“[...] The Hubel and Wiesel experiments greatly expanded the scientific
knowledge of sensory processing. In one experiment, done in 1959, they
inserted a microelectrode into the primary visual cortex of an anesthetized
cat. They then projected patterns of light and dark on a screen in front of
the cat. They found that some neurons fired rapidly when presented with
lines at one angle, while others responded best to another angle. They
called these neurons "simple cells." Still other neurons, which they termed
"complex cells," responded best to lines of a certain angle moving in one
direction. These studies showed how the visual system builds an image
from simple stimuli into more complex representations [...]

Hubel-Wiesel
experiments Nobel Prize
1959 1981

1952 1962 1972 1p82 1992

Stimuli Recording
Oriented Bars electrode
(electrical

signal)

f
“~ 1

2002 2012 2022

Al birth CVina

1956 summer project
1966




Marr’s Theory, 1982

Vision must be considered as

an information processing system,
that is built at different stages

VISION

Input Image #  Primal Sketch M 2.5D Sketch > 3D Model

Edges Surface shape from 3D representation
Colour Blobs Texture, Shading, independently of the
Dark&Light areas disparity observer viewpoint
Cast Shadows
’
DAVID MARR Marr’s book

I
1952 1962 1972 1982 1992 2002 2012 2022

] | 1 1 | | | | | |
| ‘ | | | ‘ ‘ |
Al birth Hubel-Wiesel CV as a Summer Nobel Prize

1956 experiments project 1981
1959 1966




CV field explodes with multiple computational approaches

Different optimization method to extract important features that requires
regularization methods to solve the ill-posed nature

Pros:
Application of a rich diversity of mathematical models ...

(Markov models, Wavelets, graphical models, neural networks...)

Cons:
A lot of hand-crafted design and parameter setting .... X
Not a unified methodology to deal with visual information x

Productive period

1952 1962 1972 1982 1992 2002 2012 2022

Al birth CV ?S a Summer Nobel Prize Marr’s book
1956 Project 1966 1981 1982




CV seriously start to work on Image annotation (2005)

The Pascal VOC Project (EU funded) provided a serious datasets for object class
recognition [http://host.robots.ox.ac.uk/pascal/VOC/] 5

 Standardized image datasets

* A common set of tools to access data

 Standardize evaluation and comparison of methods

* Ran challenges to evaluate methods (from 2005-2012)

3
(d) Person layout

Pascal VOC
2005

1952 1962 1972 1982 1992 2002 2012 2022

Al birth  CV as a Summer Nobel Prize

1956  Project 1966 1981 Marr’s book
1982




Deep Convolutional Networks (2012)

There is an important increase in performance accuracy in the Pascal Challenge

ImageNet Classification with Deep Convolutional Neural Networks
A. Krizhevsky, I. Sutskever and G.E. Hinton. NEURIPS 2012

LeNet-5 (1998)

5% increment!!

Trained , L
rained on a Object Recognition

by Yann LeCun et al GPU Card
- Challenge
§ g a § g § ~| & Parallelism
Exte n d ed 8 § 8 § g é é § . SPU,\; axe:esi(ir;e:i f(()lpmrasswe pafrarlIelt:rocesjng,f\deal f(lrl mraltix O‘F)Eld(\()ll‘s used in deep learning
8 § 8 g( g g § . ompare to CPUs, GPUs can periorm ousands O Opﬁratloﬂh simultaneous y.
$ § § % 5 g o) § ® Speed
b s el 8 g S % 3 + ‘Training AlexNet on a CPU would have taken weeks o months.
© D o ? ? 5 + With GPUs, it was trained in a few days — making experimentation and iteration feasible.
Deep CNNs
1952 1962 1972 1982 1992 2002 2012 2022
L1 | | | | I |
| ‘ I I I ‘ ‘ I
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Deep Convolutional Networks (2012)

There is an important increase in performance accuracy in the Pascal Challenge

ImageNet Classification with Deep Convolutional Neural Networks
A. Krizhevsky, I. Sutskever and G.E. Hinton. NEURIPS 2012

They had provoked a break in Computer Vision Methodology!!!

From flat descriptors to hierarchical descriptors
Increase the power of representation of visual information
From hand-crafted to learned descriptors

CNN is trained with large datasets using graphical Cards and all

parameter are all set in the training processs
Deep CNNs

1952 1962 1972 1982 1992 2002 2012 2022

Al birth CV as a Summer Nobel Prize Pascal VOC

: Marr’s book
1956 Project 1966 1981 198 2005




Deep Convolutional Networks (2012)

There is an important increase in performance accuracy in the Pascal Challenge

ImageNet Classification with Deep Convolutional Neural Networks
A. Krizhevsky, I. Sutskever and G.E. Hinton. NEURIPS 2012

DNN Research Inc. Startup \ \

(acquired by Google in 2013) OpenAl

Co-founder in 2015

Nobel Prize in Physics
in 2024

Deep CNNs

1952 1962 1972 1982 1992

2002 2012 2022
| I |

Al birth  CV asa Summer Nobel Prize

1956  Project 1966 1981 Marr’s book
1982

l ‘ ‘ l
Pascal VOC
2005



Since 2012 ...

CV field is installed in a permanent growing ....

Image Classification performance is still improving results

Now ...

100 b S0A Image Classification (Imagenet Dataset)
0 30% of increase in the last 12 years!!!
80
70
60
50
2013 2014 2015 2016 2017 2018 2020 2021 2022
1952 1962 1972 1982 1992 2002 2012 2022
| I | | | | | | | | I
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Al birth  CV asaSummer Nobel Prize

1956 Project 1966

1981 Marr’s book

1982

Pascal VOC Deep CNNs
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Since 2012 ... CVfieldisinstalled in a permanent growing ....

Image Classification performance is still improving results

100

90

80

70

60

50

SoA Image Classification (Imagenet Dataset)

30% of increase in the last 12 years!!!

In 2017, Transformers

“Attention Is All You Need”

by Vaswani et al.Published
Google Brain and University of Toronto

2013 2014 2015 2016 2017 2018 2019 2020 2021 20p2

1952 1962 1972 1982 1992 2002 2012 2022

| ‘ |
Al birth ~ CVasaSummer Nobel Prize
1956  Project 1966 1981 Marr’s book

Pascal VOC Deep CNNs
1982 2005



about computer vision

after 75 years we are installed in the Al era

learning \
vision
language artificial intelligence /
robotics

reasoning -

1952 1962 1972 1982 1992 2002 2012 2022
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1 yeéar program (60 ECTS: European Credit Transfer System)

Courses ECTS Univ.
Cl Introduction to human and CV 6 fipe
C2  Optimization and Inference techniques for CV 6 LIPE 6 ECTS
C3  Machine Learning techniques for CV 6 UAB
C4 3D Vision 6 UPF
C5  Visual Recognition 9 UAB-UB
Video Analysis 9 UPC-UB

C6
9 ECTS
Research Dissemination and Transfer “
KRR

Master Dissertation

Total: 60

1 ECTS = 25 Hours of student work




1 year program (2 Semesters)

Courses ECTS Univ.
Cl Introduction to human and CV 6 fipe
C2  Optimization and Inference techniques for CV 6 UPF 1st
C3  Machine Learning techniques for CV 6 UAB Semester
C4 3D Vision 6 UPF
C5  Visual Recognition 9 UAB-UB 2nd
C6  Video Analysis 9 UPC-UR Semester
C7 | Research Dissemination and Transfer 9 UoC

C8

Annual
Master Dissertation ALL




1 year program (Contents)

Courses ECTS Univ.
Cl1 Introduction to human and CV 6 Upe
C2  Optimization and Inference techniques for CV 6 UPF Techi\i/ques
C3  Machine Learning techniques for CV 6 UAB
C4 3D Vision 6 UPF o
C5  Visual Recognition 9 UAB-UB Vision
Problems

C6  Video Analysis 9 UPC-UB

| Research Dissemination and Transfer 9 Transversal Skills

| Master Dissertation g Individual Project




1 year program (Coordinators)

Cil
2
C3
C4
C5

C6

Courses

Introduction to human and CV

Optimization and Inference techniques for CV
Machine Learning techniques for CV

3D Vision

Visual Recognition

Video Analysis

Research Dissemination and Transfer

Master Dissertation

Total:

ECTS

6

6
6
6
9
o

Univ.

Uixe Ramon Morros
LPF Coloma Ballester
UAB Ramon Baldrich

UPF Gloria Haro
UAB-UB Javier Vdzquez-Julio Silveira

UPC-UB  Javier Ruiz-Albert Clapés

I

60

)

M. Vanrell & R. Baldrich (UAB)
J.R. Casas (UPC)

C. Ballester (UPF)

I. Benito (UOC)

X. Bard (UB)



1 year program (Methodology)

Courses ECTS Univ.

Cl Introduction to human and CV 6 URC
C2  Optimization and Inference techniques for CV 6 UPF
C3  Machine Learning techniques for CV 6 UAB Project-based
C4 3D Vision 6 upr  Methodology
C5  Visual Recognition & UAB-UB
C6  Video Analysis 9 UPC-UB

| Research Dissemination and Transfer 9 Online Activities

i Master Dissertation 2 Individual work




1 year program (Project Coordinators)

Cil
2
C3
C4
C5

C6

Courses

Introduction to human and CV

Optimization and Inference techniques for CV
Machine Learning techniques for CV

3D Vision

Visual Recognition

Video Analysis

Research Dissemination and Transfer

Master Dissertation

Total:

Univ.
UPC
UPF

Ramon Morros
Adriano Pastore
Ramon Baldrich

Gloria Haro
Ernest Valveny-Julio Silveira

Javier Ruiz -Albert Clapés



Schedule:

hybrid
Monday Tuesday Wednesday Thursday Friday
Courses: C1-C3-C5 C2-C4-C6 C1-C3-C5 C2-C4-C6
4pm-5pm Lecture Lecture Lecture Lecture
5pm-6pm Lecture Lecture Lecture Lecture
6pm-7pm [Lecture] [Lecture] [Lecture] [Lecture]

7pm-8pm| Project Follow-up
3 or 4 hours

2 or 3 hours 2 or 3 hours

roject Follow-up
3 or 4 hours

Number of hours per day depends on the Lecture Topic
Total amount Hours/Course = 6 per week

6 hours/week (1 follow-up, 5 theoretical) within the schedule
but can change a bit depending on the course and the contents
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Practical Information

Modules
News about the courses:
. C1. Introduction to human and CV
ACMCV 2025 vill take place on September 16th at the
S h d I C2. Optimization&Inference for CV
Academic Year 2025-2026. The Welcome Session will chedule, rooms ... er C3. Machine Learning for CV
Vision Center (UAB Campus) at 4pm. Courses will start (QUICI( GCCESS) p—
4.3 Ision
place at different Barcelona Campuses depending on ¢
Cs. Visual Recognition
C1 and C6 (UPC) at Campus Nord. The last part of C6 will be at UB Campus Edifici historic C6. Video Analysis
C2 and C4 (UPF) at Campus Poblenou C7. Research Dissemination and Transfer

C8. Master Dissertation

C3 and C5 (UAB) at Campus Bellaterra. The last part of C5 will be at UB Campus Edifici historic.
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News
ACMCV 2025 vill take place on September 16th at the Computer Vision Center [+].

Academic Year 2025-2026. The Welcome Session will take place on September, the 26th at Computer
Vision Center (UAB Campus) at 4pm. Courses will start on September, the 29th, they will take
place at different Barcelona Campuses depending on course coordination,

C1 and C6 (UPC) at Campus Nord. The last part of C6 will be at UB Campus Edifici historic

C2 and C4 (UPF) at Campus Poblenou

C3 and C5 (UAB) at Campus Bellaterra. The last part of C5 will be at UB Campus Edifici historic.

i} Universitat Oberta
{ de Catalunya

Jobs, Interns & Phd Grants

Q %
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SARCELONATECH

Contact Log In

Modules

C1. Introduction to human and CV

C2. Optimization&Inference for CV

C3. Machine Learning for CV

C4. 3D Vision

Cs. Visual Recognition

CB. Video Analysis

C7. Research Dissemination and Transfer

C8. Master Dissertation



C1. Introduction to human and computer vision

M1 Schedule - Academic Year 2026-2027 - Student Guide <here>

Lecture Lecturer

University Building/Room
Mon. Sept. 28th| 16:00-17:00

Mon. Sept. 28th| 17:00-18:00 ke uPC A:;a_':o‘;a
Mon. Sept. 28th| 18:00-19:00 R. Morros & J. Ruiz
Wed. Sept. 30th| 16:00-17:00 Aulari A3

Ramon Morros UPC

Wed. Sept. 30th| 17:00-18:00

A3-105 & Hybrid

Mon. Oct. 5th | 16:00-17:00 ) )

Mon. Oct. 5th_| 17:00-18:00 e Viaquer-ions] 'UAR A:;‘_';'of
Mon. Oct. 5th | 18:00-19:00 R. Morros & J. Ruiz UPC

Wed. Oct. 7th | 16:00-17:00 i Aulari A3
Wed. Oct. 7th | 17:00-18:00 lavierVizquez-Corral |  UAB | 5 105 & Hybrid

Mon. Oct. 12th

Wed. Oct. 14th | 16:00-17:00 Seviariicls — Aulari A3
Wed. Oct. 14th | 17:00-18:00 vier R A3-105 & Hybrid

Mon. Oct. 19th | 16:00-17:00
Mon. Oct. 19th | 17:00-18:00
Mon. Oct. 19th | 18:00-19:00

Javier Ruiz UPC A:;a.;lo»;s
R. Morros & J. Ruiz

Wed. Oct. 21st | 16:00-17:00

Javier Ruiz Aulari A3
Wed. Oct. 21st | 17:00-18:00

A3-105 & Hybrid

UPC

Mon. Oct. 26th | 16:00-17:00

Mon. Oct. 26th | 17:00-18:00 BTN Morios uPc A::;'o‘;a
Mon. Oct. 26th | 18:00-19:00 R. Morros & J. Ruiz

Wed. Oct. 28th | 16:00-17:00 Aulari A3

UPC

Wed. Oct. 28th | 17:00-18:00 Ramon Morros A3-105 & Hybrid

Mon. Nov. 2nd | 16:00-17:00
Mon. Nov. 2nd | 17:00-18:00

Aulari A3
A3-102

Ramon Morros UPC

Wed. Nov. 4th

Mon. Nov. 9th | 16:00-17:00

Mon. Nov. 9th | 17:00-18:00 Project Presentations R.Morros & J. Ruiz | UPC el
Mon. Nov. 9th | 18:00-19:00

Wed. Nov.11th
Mon. Nov. 16th

Wed. Nov. 18th

Aulari A4
A4-202

Mon. Nov. 23rd

We usually have:

4 Theory hours/week
1 Follow-up session/week

But, with some variations:

1 free day in the middle

4 follow-up sessions

1 Project Presentation Session
1 Exam
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C2. Optimization for Introduction to Human and Computer Vision

M2 Schedule - Academic Year 2026-2027 - Student Guide <here>

16:00-17:00

Tue. Sep. 29th | 17:00-18:00

Thu. Oct. 1st | 16:00-17:00

17:00-18:00
18:00-19:00

16:00-17:00

Tue. Oct. 6th | 17:00-18:00

Thu. Oct. Bth | 16:00-17:00

Thu. Oct. 8th | 17:00-18:00

Thu. Oct. Bth | 18:00-19:00

Thu. Oct. 8th | 19:00-20:00

Tue. Oct. 13th | 16:00-17:00

Tue. Oct. 13th | 17:00-18:00

The. Oct. 15th | 16:00-17:00

Thu. Oct. 15th | 17:00-18:00

Thu. Oct. 15th | 18:00-19:00

19:00-20:00

16:00-17:00

Tue. Oct. 27th | 17:00-18:00

Tue. Oct. 27th | 18:00-19:00

Thu. Oct. 29th | 16:00-17:00

Thu. Oct. 29th | 17:00-18:00

18:00-19:00

\
UPF \
e Room 52.321
Roc Boronat
upF g

Room 52.321 (Hybrid)
Rox Boronat Bidg.

Room 52.321
Roc Boronat Bldg.

Room 52.321 (Hybeid)
Roc Boronat Bidg.

We have a similar schedule, but with
differences

5 Theory hours/week
1 Follow-up session/week

2 free weeks

Theory hours:

1 week with 4 hours

Room 52.019
Roc Boronat Bid

1 week with 6 hours of theory



Teaching Methodology:

Supervised Sessions

Lecture Sessions, where the lecturers will explain general contents about the topics. Some of
them will be used to solve the problems.

. Project follow-up Sessions, where the problems and goals of the projects will be presented

and discussed, students will interact with the project coordinator about problems and ideas on
solving the project (approx. 1 hour/week)

. Presentation Session, where the students give an oral presentation about how they have
solved the project and a demo of the results.

. Exam Session, where the students are evaluated individually. Knowledge achievements and
problem-solving skills

Homework, student will work in groups to solve the problems of the projects with
deliverables:

. Code
. Reports
. Oral presentations



C7. Research Dissemination and Transfer

Courses ECTS Univ.
Cl Introduction to human and CV 6 fipe
C2  Optimization and Inference techniques for CV 6 LIPE
C3  Machine Learning techniques for CV 6 UAB
C4 3D Vision 6 UPF
C5  Visual Recognition 9 UAB-UB
C6  Video Analysis 9 UPC-UB

- Research Dissemination and Transfer “-

Master Dissertation

Total: 60

Important note: Starts on October 14th?



C7. Research dissemination and Transfer (UOC)

Contents

Project Planification and Development
Project Planning
Data Analysis
Ethics in Research: Debate

Writing Scientific texts in Latex
Introduction to Latex: edition of basic text
Advanced Latex: Standard text edition
Writing scientific texts: simplifying a scientific document
Writing Scientific Texts: introduction to computer vision (C1)
Writing of Scientific Texts: machine learning techniques for computer vision (C3 or C4)
Literature review and composition of the state-of-the-art

Oral presentation
Oral Presentation: "Introduce yourself"
Oral Presentation: "Machine learning for computer vision"

Research management and dissemination
Publishing Research Results: quiz test
Entrepreneurship
Public Funding of Research Projects
Intellectual property, patents, copyright and trademarks



C7. Research dissemination and Transfer (UOC)

Methodology: Online Asynchronous.
Access to Materials and Agenda of Activities with Deliveries

FULL TIME option

July or

October November| December February May June
September

C1. Introduction to human | C3. Machine Learning

and CV I techniques for CV I C5. Visual Recognition

C2. Optimization and v
Inference techniques for CV

C4. 3D Vision C6. Video Analysis

C7. Research Dissemination and Transfer

C8. Master Dissertation

PART TIME option

15t YEAR:
|

October November] December February May June fulyr
September

C1. Introduction to human | C3. Machine Learning ) o

and CV techniques for CV €8 Histal Recoerlton

C7. Research Disseminatiun and Transfer

2" YEAR:

October November] December February May June July or
September

C2. Optimization and C4. 3D Vision C6. Video Analysis

Inference technigues for CV

C8. Master Dissertation




C8. Master Dissertation

Courses ECTS Univ.
Cl Introduction to human and CV 6 fipe
C2  Optimization and Inference techniques for CV 6 LIPE
C3  Machine Learning techniques for CV 6 UAB
C4 3D Vision 6 UPF
C5  Visual Recognition 9 UAB-UB
C6  Video Analysis 9 UPC-UB

Research Dissemination and Transfer 9

Total: 60




C8. Master Dissertation

January-March, Project proposals are made available, they can be seen at:
* Academic: https://mcv.uab.cat/show academic proposals/
» Company: https://mcv.uab.cat/show company proposals/

April, Selection period is open
Students should discuss with academic supervisors and companies and select a project.

End of April, Project assignment
Students take a decision

May-September (or July) - Master project development
Project carries 225 hours of work and should be completed between May and
September.

Defence of the thesis (July or September)
Call 1: July1st / Call2: September 1st
Step 1. Informing M9 coordinators about your intention of defending your MSc thesis
Step 2. Submitting your dissertation (pdf report)
Step 3. Oral presentation



Evaluation

Courses ECTS Univ.
Cl Introduction to human and CV 6 fipe
C2  Optimization and Inference techniques for CV 6 LIPE
C3  Machine Learning techniques for CV 6 UAB
C4 3D Vision 6 UPF
C5  Visual Recognition 9 UAB-UB
C6  Video Analysis 9 UPC-UB

Research Dissemination and Transfer 9

Total: 60




Evaluation C1-C6

The final marks for modules M1-M6 are computed with a formula, such as:

Final Mark = 0,4 x Exam + 0,55 x Project + 0,05 x Attendance

Exam: is the mark obtained in the Module Exam (must be equal or greater than 3)

Attendance: is the mark derived from the control of attendance at lectures

(must be at least 70%)

Project: is the mark provided by the project coordinator based on the weekly control of the project
through the project sessions and deliverables accordingly with specific criteria of the projects, such
as:

= Participation in discussion sessions and in team work (intra-group evaluations)

Mandatory and optional exercises

Code development (style, comments, etc.)

Report (justification of the decisions in your project development)
Presentation (Talk and demonstrations on your project.

Special Exercises can allow you to get extra points ot increase the Exam Mark, but only if Exam Mark
is greater than 3.



Evaluation

Courses ECTS Univ.
Cl Introduction to human and CV 6 fipe
C2  Optimization and Inference techniques for CV 6 LIPE
C3  Machine Learning techniques for CV 6 UAB
C4 3D Vision 6 UPF
C5  Visual Recognition 9 UAB-UB
C6  Video Analysis 9 UPC-UB

- Research Dissemination and Transfer “-

Master Dissertation

Total: 60



Evaluation C7

The final Mark in this course will be computed by the following weighted formula
on the whole evaluation activities:

Project Planification and Development (10%)
Project Planning (3%)
Data Analysis (3%)
Ethics in Research: Debate (4%)

Writing Scientific texts in Latex (30%)
Introduction to Latex: edition of basic text
Advanced Latex: Standard text edition
Writing scientific texts: simplifying a scientific document
Writing Scientific Texts: introduction to computer vision (C1)
Writing of Scientific Texts: machine learning techniques for computer vision (C3 or C4)
Literature review and composition of the state-of-the-art

Oral presentation (30%)
Oral Presentation: "Introduce yourself" (10%)
Oral Presentation: "Machine learning for computer vision" (20%)

Research management and dissemination (30%)
Publishing Research Results: quiz test (2%)
Entrepreneurship (20%)

Public Funding of Research Projects (6%)
Intellectual property, patents, copyright and trademarks (2%)




Evaluation

Cil
2
C3
C4
C5
C6

Courses ECTS Univ.
Introduction to human and CV 6 fipe
Optimization and Inference techniques for CV 6 UPF
Machine Learning techniques for CV 6 UAB
3D Vision 6 UPF
Visual Recognition 9 UAB-UB
Video Analysis 9 UPC-UB
Research Dissemination and Transfer 9

Total:



Evaluation C8

The final Mark of the dissertation is computed by the following weighted formula:

Final Mark = 0,25 x Supervisor Evaluation + 0,75 x Committee Evaluation

Supervisor Evaluation Criteria: Committee Evaluation Criteria:
* Technical Competences * Written report
e Attitude  Work carried out

* |Innovation and Research capabilities * Oral presentation




Plagiarism and irregularities:

Notwithstanding other disciplinary measures deemed appropriate,

and in accordance with the academic regulations in force,

assessment activities will receive a zero whenever a student commits academic irregularities
that may alter such assessment.

Assessment activities graded in this way and by this procedure will not be re-assessable.

If passing the assessment activity or activities in question is required to pass the subject, the
awarding of a zero for disciplinary measures will also entail a direct fail for the subject,

with no opportunity to re-assess this in the same academic year.

Irregularities contemplated in this procedure include, among others:

 the total or partial copying of a practical exercise, report, or any other evaluation activity,

* allowing others to copy,

* unauthorized and/or non-cited use of Al tools (such as, Copilot, ChatGPT or equivalent) to solve
exercises or projects or any assessed activity,

e presenting teamwork that has not been entirely done by the members of the team,

e presenting any materials prepared by a third party as one’s own work, even if these materials are
translations or adaptations, including work that is not original or exclusively that of the student,

* having communication devices (such as mobile phones, smart watches, etc.) accessible during
theoretical-practical assessment tests (individual exams).



Communication

Courses

c1
2
C3
c4
C5
C6

Introduction to human and CV

Optimization and Inference techniques for CV
Machine Learning techniques for CV

3D Vision

Visual Recognition

Video Analysis

C7 | Research Dissemination and Transfer

Master Dissertation

Moodle rooms at
UAB Virtual Campus at

cv.uab.cat
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About UAB e-mail address O/?/\

You can access your account at: correu.uab.cat
with the UAB NIU and password

Once logged in, you should

e At the top of the page, select Settings > View all Outlook settings.
e Select Mail > Forwarding.

e Select Enable forwarding, enter the forwarding email address

If you have technical problems with your account or

Campus Virtual you can contact to cas(@uab.cat



Communication

Courses
C1 Introduction to human and CV
C2  Optimization and Inference techniques for CV
C3  Machine Learning techniques for CV
C4 3D Vision
C5  Visual Recognition

C6  Video Analysis

— UOC Virtual Campus for C7
07 [reseochossemnatonana onser AN

aula.uoc.edu

Master Dissertation




UOC Virtual Campus for C7 You Will receive your login
WWW UOC edu information from UOC at your

wocedu/portal/en/inde: contact e-mail given to UAB
voc voc UOCAlumni  Join our team News Contact The UOCin ENV
Corporate Latin America 3\

Uoc freosiaioberia  Learning. Transforming.

About us: a pioneering Research and innovation ~ Open knowledge Global impact Course offering
online university #2030Agenda

C QO B https://id-provider.uoc.edu/idp/profile/SAML2/POST/SSO7execution=e1518lang»e4

a ' Uo c Universitat Oberta

de Catalunya
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2023/2024 They are different from the
S UAB NIU/password!!! ?
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~ techniques for studying!
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Welcome session
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aim of the master
about computer vision
about the master

about the partners

UAB-CVC
UOC
UPC

UPF
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about the students
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International Ranquings

WORLD
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RANKINGS|
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170 (2) ———
201-300 (2)

178 (1)

44 (1)

(1)

Rank Scientific fields and subjects
1-50  Geography (34), Veterinary Sciences (5)
51-75 Agricultural Sciences
76-100 Biotechnology, Ecology, Economics
101-150 Atmos.pheric.al Sciences, In.strumental Sciences and Technology, Mathemat.ics,
Materials Science, Nanoscience and Nanotechnology, Oceanography, Physics,
Biological Sciences, Chemistry, Energy Science and Engineering, Environment Science
151-200 and I?ngineering, Hospitali.ty and Tourism Ma.n.agemfent, Humar) Biolog.ic.al Sci.ences,
Medical Technology, Nursing, Pharmacy, Political Science, Public Administration,
Sociology
201-300 Biomedical Engineering, Clinical Medicine, Earth Sciences, Education, Food Science

and Technology, Psychology, Telecomunications Engineering



Degrees

112 Bachelor's degrees

140 Official Master's degrees

129 Master's Degrees

293 Lifelong learning programmes

56 MOOC offered at Coursera
221,562 MOOC students

89% Bachelor's degree performance rate
93% Employment rate

Research
—_— . Social
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2,046 UAB master's degree students

3,789 Lifelong learning programmes students . i\.

Staff Computer Science Department ‘\

—

57 Departments —
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15 Centers —» Engineering School " .

4,020 Teaching and Research Staff
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Computer Vision Center



Computer Vision Center, since 1995 o
| "CQVCT c

2 7 :‘.‘ + 1 3 0 @ 2’ 8 M Computer Vision Center
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L1 de Catalunya Universitat Autonoma
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=—= PUBLICATIONS/YEAR ONGOING PHD THESIS

40 active projects with a total budget of 2.342.200 €

rn TECH 18 new projects with a total budget of 1.188.372 €
= TRANSFER 2 Transferred Licenses

+150 companies among our customers and contacts
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Research Lines ":‘C\IC'Q %

Computer Vision Center

Health and well-being

Computer assisted diagnosis, intervention and planning;
Augmented modelling;

Well-being and ambient assisted living.

Mobility and transport

Advanced driving systems and autonomous driving;
Virtual worlds for ADAS;

Unmanned Aerial Vehicles.

Culture & Experience-based technologies
Cultural heritage (AR/VR)

Reading Systems — Document analysis
Surveillance

Industry 4.0
Quality control
AR/VR technologies for industry 4.0
Robotic Vision
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de Catalunya

UO c Universitat Oberta

The UOC was founded in 1995!

The idea behind founding the
UOC back in 1995 was not to
create a distance university, but

to take advantage of the incipient

World Wide Web to create the

first-ever distanceless university

The UOC has students in 141 countries

O O O

>51,400  >28,500 > 6,600
in Catalonia in Spain in the rest of the
(excluding Catalonia) world

They come from many places and social backgrounds.

They are between 25 and 40 years old, and more than 57% are
women.

They study, work and have family obligations.
They have previous training and professional experience: almost 67%

work in the private sector and 61% are studying to increase their
knowledge.

They have little time and balance their studies with their work.

1,944

students have a certified
disability of 33% or more

The world’s first online university

95,000

graduates

87,500

students

Social
sciences

Health
sciences

6,500

course instructors
and tutors

800

programmes taught

Arts and
humanities

il

Information and
communication
technologies

Cc

15,500

virtual
classrooms

Information and

knowledge
society

E-learning

Times Higher Education
World University Rankings

Global

Top 175

among young universities

Ibero-America

1st

online university

Spain

4th

university created less than 50 years ago Q

launched the first
European cluster of
remote universities:

OpenEU

The Open
European
University

&

[

2025: 30 years later we



UO( de Catalumya At UOC we do also research!
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Uo Universitat Oberta
c de Catalunya A I
well

AIWELL Group — Artifial https://aiwell.uoc.edu
Intelligence for Human Well-being

. . Full professors, professors & lecturers:
Our mission

Advancing Al research and creating

trustworthy Al technologies to promote zi A
and improve the human well-being o S .
Agata Carles
Lapedriza Ventura Merino
Natural
Computer
. Language
Vision :
Processing \
Ismael Agneés Joan M. Carlos
. . . Benito Pérez Nunez Gonzélez
Explanaible Fairness in

o D PhD Candidates: Marcelo Teran, Mujeeb Ur, Rubén
Artificial Artificial Gonzalez, Josep Lépez, Elena Ortega, Josep Cabacas,

. . Lisa Hornung, Jordi Morales, Sandra Benito, Alex
Intelllgence Intelllgence Esteban, Odreman Ferrer, Miguel Fernandez,

Assistants and Students: Edgar Sanchez, Sofia
Gasso, Jose Luis Pena, Saida Li Sillo, Pol Ferrer, Pablo
Mallada, Omar Romera.
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UNIVERSITAT POLITECNICA
DE CATALUNYA
BARCELONATECH

Campus d’Excel-lencia Internacional

La UPC és una institucio publica de recerca i d'educacio superior en els ambits de I'enginyeria,
I'arquitectura, les ciéncies i la tecnologia, i és una de les universitats politecniques liders d'Europa.
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UNIVERSITAT POLITECNICA
DE CATALUNYA
BARCELONATECH

Campus d’Excel-lencia Internacional

iy

29612 5.929

estudiants PDI

18 s

centres docents  programes de
formacio
permanent

Vilanova
i la Geltri

2.074

PAS

19

patents el
darrer any

Manresa

Terrassa
St. Cugat del Vallés

La UPC és una universitat
amb una extensa
implantacio en el territori,

‘ amb 9 campus distribuits

en 7 ciutats de Catalunya:
Barcelona, Castelldefels,

santadiadeBests  \Manresa, Sant Adria de

Barcelona
Castelldefels

69

graus

317 M

pressupost
2002

Besos, Sant Cugat del
Valles, Terrassa i Vilanova
i la Geltru.

34 49

masters programes de
doctorat
72,/ M 70.151
INngressos per Alumni

R+D+l (2021)



UNIVERSITAT POLITECNICA
DE CATALUNYA
BARCELONATECH

Campus d’Excel-lencia Internacional

GPI - Image Processing Group
Signal theory and communications Department

e 10 faculty members
e 25 PhD and master students

 Consolidated Research Group since 1999
 GPlis part of IDEAI

IDEAI - Intelligent Data Science
and Artificial Intelligence

. UPC Research Center
e 60 researchers / 150 Phd and Master students

GPI Experience:

>30 years in image processing and computer vision

Pioneered adoption of Deep Learning (DL) since 2015
* Introduced DL in master and bachelor programs

Long experience in European and national projects

GPI Current research lines:

Medical imaging applications (neuroimaging,
histopathology, dermoscopic,...)

CV solutions for micro mobility vehicles
CV for agri-food industry

Image processing for plasma facing components
protection

Remote sensing applications (super-resolution,
semantic segmentation,...)

Human computer interfaces
Audio-visual production, archives, search and retrieval
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UPF An urban public university in the heart of Barcelona

spheres
campus

Social Sciences
& Humanities

Ciutadella campus:

Social Sciences and Humanities
7 \ (+Inf. Tech.:
Simvsdisivie T P g Centre for Brain

N = >l & Cognition - CBC)

Communication

g Mar campus:
' *Health and Life Sciences

Poblenou campus:
Communication, Translation and
Engineering

=]UPF in the rankings

1st. Spanish, 69th. European

156th. Worldwide (2022)
15th. Worldwide Young University (<50Y)

1st. Spanish in Engineering studies
82nd. European in Engineering studies

240th. Worldwide in Engineering studies
RANKINGS

5th. Worldwide in sector of gender & equality

i (a) multlrank 4th. European @

E m comne| | reams I:l.st. Of two Spanish ICT Department granted
remmee L with research excellence seal Maria de Maeztu
9 EXCELENCIA L by the Spanish Ministry

» DE MAEZTU

—

N

3rd. Spanish university in terms of absolute
H2020 funding [source: Horizon dashboard]
21 cumulative ERC grants @DTIC up to date




School of Engineering

Department of Engineering
(previously, of Information and Communication Technologies DTIC)

1.020 138 180
Under- Master PhD
graduate students students
students
95 + 68
46 86 Research
Faculty Tenure Track / Support +
members PostDocs part-time
teaching

46 Faculty members: 16 Full Professors
+ 20 Associate Professors
+ 10 ICREA Research Professors
(Catalan Institution for Research and Advanced Studies)



23 Research Groups: 5 Research Areas

Image Processing
Computer Vision

Sound & Music computing
3D Graphics, AR

HCI, Educational
Technologies

Foundations of Computer
Science

Artificial intelligence (planning,
natural language processing,
CV, ML, robotics...)

Ubiquitous computing

Web science & social
computing

Wireless Networks
Information Theory and
Coding

Cybersecurity

Network Technologies
policy aspects and
Strategies

Internet of Things

Computational Neuroscience
Speech acquisition &
perception; Language
coghition

Theoretical & Cognitive
neuroscience

Multisensory;

Infant Reasoning, Cognition

Medical Imaging &
modelling of biomedical
systems

Analysis of biomedical
data

Instrumentation &
biomedical electronics
Computational simulation
& biomechanics
Nonlinear signal analysis
in biological systems
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Research at Intelligent Multimodal Vision
Analysis (IMVA) group

Pls: Coloma Ballester, Gloria Haro, Federico Sukno

Our overall goal is to investigate the automatic analysis and understanding of visual
content and to address real-world problems and applications, often involving also
modalities beyond vision, such as audio, natural language, ultrasound or magnetic
resonance. We develop model-based and data-driven (deep learning) approaches,
algorithms and innovative digital technologies, together with their theoretical analysis.
The applications include: accessibility of people with visual, hearing or reading
impairment to multimedia content and may contribute to the development of more
accessible devices; the analysis of the human face both in terms of its morphology and
its dynamics (e.g. expressions and emotions) with enormous potential for disciplines
such as psychology, linguistics, neuroscience, health or developmental biology; the
separation of the different audio sources that make up the audio mixture of a particular
video; the understanding and the exploitation of the correlations and complementations
among different modalities; etc

_

i1

|
|

m of the Voice Mixture

HEny

Automatic .~ -
Lip-Reading » 0:00/0:08



UB



UN IVERSITAToe DEPARTAMENT os
miﬁ BARCELONA MATEMATIQUES i INFORMATICA

ShenL o

& C @ enwikipedia.org/wiki/University of Barcelona G w w #» 0O .
= WIKIPEDIA .
— The Free Encyclopedia Q Create account Login I
L
i= University of Barcelona %p 53 languages v
Article  Talk Read Edit View history Tools v
From Wikipedia, the free encyclopedia Coordinates: (g 41°23'12"N 2°09'50"E

The University of Barcelona (Catalan: Universitat de Barcelona, UB; Spanish: Universidad de University of Barcelona
Barcelona) is a public research university located in the city of Barcelona, Catalonia, Spain. With -
. . y . . ) Uni itat de Barcel

63,000 students, it is one of the biggest universities in Spain.!*! It is one of the oldest universities in LBt AT

both Catalonia and Spain, established in 1450. B8 [UNIVERSITAToe
It is considered one of the best universities in Spain [/l Overall, the UB has been ranked 1st in Spain m BARCE LO NA
in most of the 2023-2024 rankingsma}ég] and is located around the 50th place in Europe.”“i o

Motto Libertas perfundet omnia
It has 106 departments and more than 5,000 full-time researchers, technicians and research luce (Freedom bathes
assistants, most of whom work in the 243 research groups as recognized and supported by the everything with lgni)
Government of Catalonia. In 2010, the UB was awarded 175 national research grants and 17 European | Type Public
grants and participated in over 500 joint research projects with the business sector, generating an Established 3 November 1450; 572
overall research income of 70 million euros. The work of these groups is cverseen by the UB's yeats ago

Rector Joan Guardia

research centres and institutes which collaborate with leading research institutions and networks in
Administrative 5715
staff

Students 62,995

Spain and abroad. The UB is also home to three large research foundations: the Barcelona Science
Park Foundation (PCB) which includes the Institute of Biomedical Research of Barcelona (IRBB) the
Au - T T

Is the oldest and the best in a Iot of indexes

1401 - General Study of Medicine and Arts
1450 - General Study of Barcelona
Suppressed in 1717, with the the lost of Catalan independence.
1842 — Created again as University of Barcelona

1863 — Building of the current venue, courses started in 1871.

https://en.wikipedia.org/wiki/University of Barcelona




Ii’f-a UNIVERSITAT e
' BARCELONA

IMUB Institut\d_e

Matematica

Algebra
and Math & Probability,
<SSP Computer Science L;;if;:j

Department

Analysis and

Applied
Mathematics

BGSMath

BARCELOMNA GRADUGATE SCHOOL OF MATHEMATICS




PhD Tenure Algebra, Geometry,

Students Lecturers Logic and Topology
2 ICREA Post-Doctoral Analysis and Probability
71 Permanent Fellows
Members

Applied Mathematics

(and Statistics)
Temporary

Assistant L
Visitors

Lecturers

3 Office staff Computer Science
(1 Research staff)



Health
Sciences

Home
Technology

Banking
Sector

Aerospace
Missions

Computer-
Aided
Design




Human Pose Recovery and Behavior Analysis Group Resea rch Iines
Human Behavior Understanding

#:PBA
e O

FACE ANALYSI VISUAL (AND MULTIMODAL) MODELING OF HUMANS
SIS ( ) 3D (& 4D) POSE, SHAPE, TEXTURE (IN 3D
AND FROM 2D)

CAUCASIAN

NEUTRAL FACE

AUDIO SIGNAL
P A i i e

UNDERSTANDING AND EXPLAINING HUMAN BEHAVIOR (Affective & Personality Computing)

BEHAVIOR ANALYSIS -INTERPRETABILITY & EXPLAINABILITY
-FAIRNESS & .
openness (X, pi b= (X 70) (X, ) —=(X,r)
® % INTERPRETING AND
BIAS ANALYSIS ® \ EXPLAINING
LEARNING

®
VISUALIZATION ‘ & ]
@




Research lines:

e Spatio-temporal and multi-modal deep Learning
 Domain Adaptation

e Bias and fairness

* Explainability and interpretability

Application domains:

* eHealth and welfare

* Security

e Connected city / home
* Leisure

Research fields

* Computer Vision
 Machine Learning

e Social Signal Processing
e Affective Computing

* Personality Computing
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About the students

Univerity of Graduation

%

Genre # %
Female 10 30.3
Male 23 69.7
Others 0 0
Enrolment #
Full-time 31
News | 33 Part-time 2
PT2 6
Old / Others 1

International 21%
UNIVERSITY OF SCIENCE AND TECHNOLOGY Egypt
NATIONAL FORENSIC SCIENCES UNIVERSITY India
BIRLA INSTITUTE OF TECHNOLOGY AND SCIENCE India
THE FEDERAL UNIVERSITY OF TECHNOLOGY AKURE 7 Nigeria
NHTV INTERNATIONALE HOGESCHOOL BREDA Netherlands
SABANCI UNIVERSITY Turkey
BEIHANG UNIVERSITY OR BEIJING UNIVERSITY OF China
AERONAUTICS AND ASTRONAUTICS
Spain 3%
Universidad del Pais Vasco 1
SUC (Sistema Univ. Catala) 76%
UAB| 9 27%
UB| 1 3%
UPC| 13 39%
UPF| 2 6%




About the students

We have a novelty with 55% of students from Al degrees

Degree # Universities

Al Degree 18 |11 UPC| 6 UAB 1 Univ.Pbasc
CS Engineering 3 UAB 1 UB 1 India / 1 Turkey
Data Science Engineering 2 UPC 1 UPF

Software Engineering 1 China

Data Science and Al 1 Netherlands

N I = = I KOV Ne)

Civil Engineering 1 Nigeria
Biomedical Engineering 1 UPF
Commun.and Inform. Engineering 1 Egypt
Electrical Engineering 1 India




Now, time for the students
to introduce themselves



Welcome session
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5. about the students

W e

Time to go to the garden (photo + drinks) ...



