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O. Kramer. Genetic Algorithms Essentials, Springer, 2017.

L. Jacobson., B. Kanber. Genetic Algorithms in Java Basics, Apress, 2015.
M.Affenzeller, S.Winkler, S.Wagner, A. Beham, Genetic Algorithms and
Genetic Programming, Modern Concepts and Practical Applications, CRC
Press, 2009.
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Sons Inc, 2004.

M. Mitchell. An introduction to Genetic Algorithms., MIT Press, Fifth Printing,
1999.
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feature visualization, saliency maps, activation maps
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1. Goodfellow I., Bengio Y., Courville A., Deep learning, MIT Press, 2016
(https://www.deeplearningbook.org/, https://github.com/janishar/mit-deep-
learning-book-pdf)

2. Zhang A, Lipton Z.C., Li M., Smola A.J., Dive into Deep Learning,
(https://www.d?2l.ai)

3. Chollet, F., Deep Learning with Python, Manning Publications.
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Advanced Topics in Deep Learning

Lecturer: Dr. Jonathan Rubin
Teaching: 3h lectures

Credits: 3

Prerequisites: Machine learning 63302

Course Goals: In recent years there has been a major breakthrough in the field of
artificial neural networks, especially in deep neural networks. Deep Learning is
one of the most in demand skills in the field of data science and artificial
intelligence. In this course students will learn the fundamentals of deep learning,
as well as topics relating to the field of computer vision and natural language
processing (NLP). In addition, we will cover some of the most recent advances in
the field.

Weekly schedule:

1 From perceptron to deep neural network.

Intro to convolutional networks (ConvNets)

ConvNets architectures: VGG, Inception, ResNet

Object detection: R-CNN, YOLO

Image segmentation: U-net

Training networks: learning rates, optimizers, data augmentation

Networks analysis: feature visualization, saliency maps, activation maps

Artistic deep learning: deep dream, neural style transfer

Ol 0| N| Ol O | WO DN

Into to generative adversarial networks (GANSs)

N
o

Exploring the latent space in GANs

—
—_—

Sequence modeling: recurrent neural networks (RNNs), LSTM

N
N

Intro to natural language processing (NLP)

N
w

NLP and transformers
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Bibliography:

1. Goodfellow I., Bengio Y., Courville A., Deep learning, MIT Press, 2016
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learning-book-pdf)

2. Zhang A, Lipton Z.C., Li M., Smola A.J., Dive into Deep Learning,
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3. Chollet, F., Deep Learning with Python, Manning Publications.

Final grade: 70% Homework, 30% final project
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(2015).
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e Thrun, Sebastian. "Probabilistic robotics." Communications of the ACM 45.3 (2002): 52-
57.

e Sheppard, Clinton. Genetic algorithms with python. Smashwords Edition, 2017.

e Stengel, Robert F. Optimal control and estimation. Courier Corporation, 1994.

Bayesian and Genetic Algorithms

Lecture
3 hours, 3 credits
HomeWorks — 30%. Final Exam — 70%.

Prerequisites: Advanced Topics in Machine Learning 66204 or another curse.

Course Rational:

In a world where advanced image processing (CV), autonomous vehicles and localization are the future,
it is necessary to understand the mathematics, physics and science behind Bayesian Estimation
algorithms.

The aim of the course is to introduce the graduate student the mathematics of Bayesian Estimation, the
meaning of Markov's assumption and the range of problems it allows to solve and equip the student
with concrete tools for solving estimation problems, both for image processing and autonomous
vehicles.

We will also learn how to apply such algorithms in image tracking problems.

In addition and as a complementary factor, we will review the fascinating topic of genetic algorithms
and see how these models can be used to solve evaluation problems and NP optimization problems.

The course is intended for students of the Faculty of Computer Science.

Theoretical Subjects addressed in the Course:

e Foundational principles in Bayesian probability.

e Histogram filters

e linear n-dimensional Kalman Filter

e Non linear filtering — the Jacobian Matrix

e Non Parametric Distributions, Particle filter

e Genetic Algorithms and NP problem optimization
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Teaching program detailed by subjects

Lesson unit Lesson Subject Remarks

1 Bayesian Probability
2-3 1-D & N-D histogram Fllters
4-5 The Markov Assumption
6-7 N-D linear Kalman Fllter
89 Non Linear Filters

10-11 Particle Filter

12-13 Genetic Algorithms

A. The final grade will be determined according to the following criteria

Course
requirements

Requirements

Grade [%]

exercises

Submission 4 programming exercises during

the semester

30 %
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Final Exam Final Exam 70 %

Required student participation: 80%,
Mandatory attendance Lab exercises and presentations

B. Bibliography: (required / permission)

e Thrun, Sebastian. "Probabilistic robotics." Communications of the ACM 45.3 (2002): 52-
57.

e Sheppard, Clinton. Genetic algorithms with python. Smashwords Edition, 2017.
e Stengel, Robert F. Optimal control and estimation. Courier Corporation, 1994.
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