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Main Topic of Research in the Group
Design of algorithms to train Deep Neural Networks using
geometric methods

▸ Design of algorithms: create and implement novel methods

▸ to train: to set the parameters of a model, starting from some
data, so that it can be used for estimation and prediction tasks

▸ Deep Neural Networks: the models we are interested in consist
of multilayer artificial neural networks

▸ using geometric methods: the techniques we use to design the
training algorithms take inspiration from geometric notions,
i.e., we consider explicitly the geometry of the network
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Neural Networks and Deep Learning
An artificial Neural Network is a computational model made of
interconnected units, called neurons, which process input data and
generates outputs, similarly to a non linear function

Neural networks are used to solve prediction problems, such as
classification and regression tasks

Source nnadl-ja.github.io

The depth of the network is determined
by the number of hidden layers

A neural network is trained starting from
a set of observations (input-output
couples)

Ex: images, text, audio documents, . . .

nnadl-ja.github.io
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Training of a Neural Network
The training of a neural network can be formalized as an
optimization problem over the space of its parameters

In particular, we want to minimize the empirical loss, i.e., the
discrepancy of the output of the network over the training set
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Non-Euclidean Geometries
The research in the group focuses on geometric methods, i.e.,
optimization algorithms designed for non-Euclidean geometries

Source
activegenesis.files.wordpress.com

Source www.mac-guyver.com

Different geometries for the parameters space of a neural network
can be introduced, with a strong impact on optimization methods

Indeed, the direction of the gradient of a function strongly depends
on the choice of the geometry

activegenesis.files.wordpress.com
www.mac-guyver.com
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Image Classification using Convolutional Neural Networks
In image classification given an image as input, the network outputs
the probability of each class

Source www.pyimagesearch.com

www.pyimagesearch.com
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Image Segmentation and Object Detection

Source leonardoaraujosantos.gitbooks.io
Source dataconomy.com

Source www.purdue.edu

leonardoaraujosantos.gitbooks.io
dataconomy.com
www.purdue.edu
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Generative models using Variational Auto Encoders
Deep generative models can used to learn the probability
distribution of a training set and then to sample new images

Source imgur.com

Applications: image compression, restoration, and super-resolution

imgur.com
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Applications in Text Analysis
Deep Learning has successful applications also text analysis, e.g.,

▸ Text classification
▸ Sentence summarization
▸ Generating news headlines / product reviews
▸ Language translation

Source http://technology.mrm-mccann.de

http://technology.mrm-mccann.de
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What You Will Do During the Internship?
During the internship, you will have the opportunity to

▸ understand the basic mechanisms behind Deep Learning, one
of the hottest trends in Data Science in the last few years

▸ familiarize with TensorFlow, a framework by Google in Python
to develop Deep Learning algorithms and applications

▸ implement some basic Deep Learning algorithm, similarly to
the examples described, or simplified versions in some cases

▸ you will start to create the background necessary to develop a
bachelor thesis in collaboration with us, if you like

▸ you will face many challenges and have a lot of fun ;-)

▸ free cookies and coffee ;-) ;-) ;-)
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Joining our Research Group
The idea candidates for a Research Internship at RIST

▸ love coding algorithms and/or math (algebra and geometry)

▸ have a passion for problem solving

▸ want to apply machine learning to challenging problems

▸ are interested in starting a career in research

▸ would like to collaborate with us for their bachelor theses

We look for students interested in developing a collaboration which
starts with the internship and continue until the bachelor thesis

(the lab has an opening to hire a master student in 2018, and other
opportunities may appear later on)
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Technical Information

▸ Selection process includes a programming test in Python and a
math test

▸ Office location is central in Cluj, Str. Virgil Fulicea nr. 17

▸ The internships will take place in the first 3 weeks of July

▸ Any question can be sent to
deepriemann.internships@rist.ro

▸ Application form goo.gl/mDUsFh

▸ Group website http://luigimalago.it/group.html

deepriemann.internships@rist.ro
goo.gl/mDUsFh
http://luigimalago.it/group.html

