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The discovery and development of new - stronger, cheaper, lighter, more
functional - materials is essential to maintain the steady technological
progress to which we have become accustomed. It is increasingly

Program recognized that theory and computation plays a key role in materials

Overview discovery. This program provides a comprehensive overview and analysis
of the most recent research in this topic. Topics include high throughput
computation, structure prediction and data analysis and machine learning
in new materials discovery.

»  Efficient Computer Codes For The Prediction Of Materials Properties
e Structure Prediction
Outline ¢ Computational Exploration Of Complex Energy Landscapes
* Advanced Machine Learning Algorithm in Materials Science
anfi e Computational Solutions and Database
Topics «  “Big Data” In Materials Science
e Machine Learning to Make Predictions of Materials Properties and/or
Suggest New Materials
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Program
Overview

Outline
and

Topics

Machine Learning is a growing field that is used when searching the
web, placing ads, credit scoring, stock trading and for many other
applications. This program is a combination of machine learning and
algorithms. You will develop a basic understanding of the principles of
machine learning and derive practical solutions using predictive
analytics. We will also examine why algorithms play an essential role
in Data Science analysis.

¢ What machine learning is and how it is related to statistics and
data analysis

¢  How machine learning uses computer algorithms to search for
patterns in data

* How to use data patterns to make decisions and predictions with
real-world examples from healthcare involving genomics and
preterm birth

* How to uncover hidden themes in large collections of documents
using topic modelling

* How to prepare data, deal with missing data and create custom
data analysis solutions for different industries

* Basic and frequently used algorithmic techniques including sorting,
searching, greedy algorithms and dynamic programming
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Program Overview

The Deep Learning and Computer Vision program explores machine autonomy and
intelligence in uncertain and unstructured real-world environment. The research area
includes a broad spectrum of topics such as modeling and recognition of real-world objects,
active perception through human-machine interactions, human-computer interface and
augmented reality, locomotion and navigation, visually-guided manipulation of physical
objects, human assistive devices and autonomous design and construction of structures. By
researching these enabling technologies, we envision to make complex real-world
environment more accessible and tractable.

Lecture Topics

* Advanced ML Algorithm in Computer Vision

* Neural Networks and Convolutional Processing

¢ CNN Architectures

* Sequential Image Processing

* Generative Image Modeling

* Neural Graphics and Rendering

* Neural Vision Applications

e Self-supervised Learning from Images, Videos, and a single Image
plus Augmentations

* Analysis by synthesis for interpretable image collection analysis

¢ Interpretability and Uncertainty in Computer Vision

* Computer Vision Progress and Perspectives
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