


‘ ""' . 2 ;J ;
\_ﬂ-‘ l‘-ﬁ

= ,,J e
T 1T \wmmm mmmm mmmm mmmm I 'mﬂ : e S

Politecnico di Milano

Milano

KEBTAZOZETF1863F, & et S B E 55
ETFBAAKE, BRARATH i aad=®, T
PRIRIDEABXERK R, hEXKE- ngﬁg¥&§@%mﬁﬂ
TUM-FEERIZREMNATZS Hi FEINtBEEAHSA
B, KEEETRMNE N BT HNTIWR., EERSES
HERL, BERMNRANXE ﬁﬁ(m;“ﬁlx; &
TIE . KOHSAMICTEIIZ—, MEAY) . KZBEHM
tt R Top3 A2l AL ZEPolihub . 2 M BIRIN (ACKZAE
ERE E BRAZARRXEF BRoK REREGED) AIWEER
wmEE (H5f1) SHWETFU O, B
S HIEH ’

Machine Learning and
Interactive Computer Vision

MBEINERRHE TR
BURa#ES, EEKIR
Al BGLESSHE, M
RF BRI TIEREL
HIBYSR, SEFMBEIER
BRIzt AL R B
TR T ESHAATRE,
wEM T HTUVESHA
&, LM T ESHNERE
HISERG o




SWESXER AL, BERE
MERHHFZRIBNENE, SHR
MEESFR= ENNAE, SiffT

_\.l_\\n
j.kﬁ'.lll:l o

SRR FERNPRL . MNEEER .
FANREZEBRER, LS

ARMTRRBKE
-’vh m
@
@]
,u' | @ == 2
= : & E By . ‘if
e _ = 5 f:
L/ 1
L /f/ &

RHPolimiE A MARNIEIESR, I
BERIINFTEEVNIREGEIRSE
HNEREEEE,

PolimiiBZ £ E A FIE AR EBUR,
Higft —x—8ZXHEES . FA
EEME o

—
¢ &= 2 4 '\ i
g5 B e
; \ = -



1B KN Academic Syllabus Outline
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% IMEER Machine Learning and Interactive Computer Vision

B Applied Machine Learning
It gives an introduction to machine learning techniques and theory, with a focus on its use in
practical applications.

B Bayesian Learning and Monte Carlo Simulation
It aims to give an applications-oriented introduction to the Bayesian statistical learning. Part of
the subject is devoted to a practical introduction to Monte Carlo techniques.

B Computer Vision and Deep Learning

Study Hierarchical Structures and Scale space, Principal Components Analysis (PCA), feature
extraction and matching, unsupervised and supervised classification and recognition as well as
various machine learning methods, stereo vision and essential & fundamental matrixes, optical
flow, tracking (Kalman/Particle) and deep learning for vision.

B Adaptive Image Recognition

It includes topics on theory and applications of adaptive image processing, image analysis, and
pattern recognition methods for image object detection, classification, and indexing. There are
presented feature extraction algorithms based on colour, texture, motion, and shape
information; generic applications: face recognition, number plate detection, digit recognition,
word segmentation, and image search by its MPEG-7 colour descriptors.
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B Image Analysis and Computer Vision

Study both the foundations on image formation, image analysis, and the methodology
underlying the solution techniques to the main problems involved. Image analysis addresses

the extraction of the content of one or several images, in order to obtain a representation of
the observed3Dscene through Computer Vision.

B Video Signals

Provide the student with an in-depth knowledge of selected and advanced topics on image
and video analysis and processing. It covers topics in the areas of Image Analysis, and
pattern recognition; feature extraction; image segmentation; advanced image rendering.

B Sparse Representations for Image and Signal Modeling

The main goal is to provide the student with an understanding of the most important aspects
of the theory underlying sparse representation and, more in general, of sparsity as a form of
regularization in learning problems.

B Human-Computer Interaction for Al

Introduce participants to a conceptual/methodological framework that can help them to
identify issues that users can encounter when interacting with Al-based technologies (false
expectations, biases in decision-making, limitation of control), and approach them during
the design of Al systems by means of a user-centered perspective leading to the
identification of adequate user interfaces and interaction paradigms.

ZIOSER =

The Artificial Intelligence and Robotics Laboratory at Politecnico di Milano (AIRLab)

It is one of the longest-standing research groups in Italy working on Artificial Intelligence,
Robotics and Machine Perception. AIRLab is a community of researchers pursuing many lines of
research that covers most of the fields associated to Artificial Intelligence, Machine learning,
Robotics and Computer Perception. This richness of expertise makes AIRLab an outstanding
project partner and a knowledgeable and resourceful supplier of services.
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I3Lab - Innovative Interactive Interfaces

It is a multidisciplinary research laboratory that deals with the design and development of
innovative interactive technologies, within the framework of the Human-Computer Interaction

(HCI) discipline.

The laboratory offers multidisciplinary skills with a broad spectrum, from the analysis of user
needs to the design of interfaces and interaction, to the creation of highly engineered software,
to the creation of prototypes of digital and "tangible" products (using microcontrollers and 3D
printers) to design and execution of empirical studies.

I3Lab cooperates with important national and international universities such as MIT, Georgia
Institute of Technology, Universita di Milano-Bicocca, and with hospitals, social cooperatives
and therapeutic centers including: Cooperativa Fraternita e Amicizia, Fondazione Don Carlo
Gnocchi, Ospedale Fatebenefratelli, Ospedale Niguarda, Istituto Neurologico Besta,
Fondazione Sacra Famiglia Onlus, Associazione La Nostra Famiglia, CRC Balbuzie.
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Faculty

Professor Matteo
Matteucci

is Associate Professor at Department of Electronics,
Information and Bioengineering of Politecnico di Milano
Ph.D. in Computer Engineering and Automation at
Politecnico di Milano

main research topics are pattern recognition, machine
learning, machine perception, robotics, computer vision and
signal processing

has been the principal investigator in national and
international funded research projects on machine learning,
autonomous robots, sensor fusion and benchmarking of
autonomous and intelligent systems

Professor Caglioti
Vincenzo

Ph.D. in Computer and System Engineering in 1992
from Politecnico di Milano

main research interests are in Image Analysis and
Computer Vision, and in Robotics Generally,
addressed problems consist in the automatic
construction of models of an observed scene, or model
of a robot

research results have been published in 17 papers in
international journals, 34 papers in international
conference proceedings or international books.
Participant of the International Funded Research
Projects and reviewer for International Journals
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