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Lecture 1: Introduction to Deep Learning

Efstratios Gavves
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o Assistant Professor with the QUVA Lab
Academic-Industry lab between UvAand Qualcomm

o Deep Machine Learning & Temporal Learning/Dynamics
How to use time to learn about the underlying structure in sequences? Forecasting future-in-
time structure?
Better large scale recurrent models
Temporal Causality

oCo-founder of newly started ELLOGON.AI
Delivering world-class AI to accelerate business
Focus on Medical and Legal
Always looking for top students, especially if they can combine with top software dev 

experience

Who am I?

https://ellogon.ai/
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o Machine Learning 1

o Calculus, Linear Algebra
Derivatives, integrals

Matrix operations

Computing lower bounds, limits

o Probability Theory, Statistics

o Advanced programming

o Time, patience & drive

Prerequisites
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o Design and Program Deep Neural Networks

o Advanced Optimizations (SGD, bŜǎǘƻǊƻǾΩǎMomentum, RMSprop, Adam) and 
Regularizations

o Convolutional and Recurrent Neural Networks (feature invariance and equivariance)

o Graph CNNs

o Unsupervised Learning and Autoencoders

o Generative models (RBMs, Variational Autoencoders, Generative Adversarial Networks)

o Bayesian Neural Networks and their Applications

o Advanced Temporal Modelling, Credit Assignment, Neural Network Dynamics

o Biologically-inspired Neural Networks

o Deep Reinforcement Learning

Learning Goals
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o 3 individual practicals

o In PyTorch, you can use SURF-SARA

o Practical 1: Convnets and Optimizations

o Practical 2: Recurrent Networks and Graph CNNs

o Practical 3: Generative Models
VAEs, GANs, Normalizing Flows

o Plagiarism will not be tolerated
Feel free to actively help each other, however

Practicals
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Grading

Total Grade
100%

Final Exam
50%

Total practicals
50%

Practical 1
(50/3)%

Practical 2
(50/3)%

Practical 3
(50/3)%

+0.5 Bonus 
Piazza Grade
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o Course: Theory (4 hours per week) + Labs (4 hours per week)
All material on http://uvadlc.github.io

Book: Deep Learningby I. Goodfellow, Y. Bengio, A. Courville(available online)

o Live interactions via Piazza. Please, subscribe today!
Link:https://piazza.com/university_of_amsterdam/spring2019/uvadlc

o Practicals are individual!
More than encouraged to cooperate but not copy
The top Piazza contributors get +0.5 grade

Plagiarism checks on reports and code ĄDo not cheat!
Otherwise the standard rules apply

Overview

http://deeplearningamsterdam.github.io/
https://piazza.com/university_of_amsterdam/spring2019/uvadlc


UVA DEEP LEARNING COURSE ςEFSTRATIOS GAVVES                                                                                    DEEPER INTO DEEP LEARNING AND OPTIMIZATIONS - 8UVA DEEP LEARNING COURSE ςEFSTRATIOS GAVVES                                                                                    INTRODUCTIONTO DEEP LEARNING - 8

o Efstratios Gavves
Assistant Professor, QUVA Deep Vision Lab (C3.229)

Temporal Models, Spatiotemporal Deep Learning, Video Analysis

o Teaching Assistants

Who we are and how to reach us
@egavves

Efstratios Gavves

Me :P Kirill Maurice Tao JiaoJiao

Gabriele Gabriele Davide Andrii Zenglin

Adeel

Emiel
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o Applications of Deep Learning in Vision, Robotics, Game AI, NLP

o A brief history of Neural Networks and Deep Learning

o Neural Networks as modular functions

Lecture Overview
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Applications of 
Deep Learning
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Deep Learning in practice
YouTube Youtube Website

Youtube Youtube

https://www.youtube.com/watch?v=qrzQ_AB1DZk
https://www.youtube.com/watch?v=OAWCp7OXLnY
https://www.youtube.com/watch?v=Dhkd_bAwwMc
https://www.youtube.com/watch?v=2hGngG64dNM
https://www.youtube.com/watch?v=2hGngG64dNM
https://www.youtube.com/watch?v=2hGngG64dNM
https://www.youtube.com/watch?v=V1eYniJ0Rnk
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o Visionis ultra challenging!
For 256x256 resolution Ąς ȟ of possible images (ρπstars in the universe)

Large visual object variations (viewpoints, scales, deformations, occlusions)

Large semantic object variations

o Roboticsis typically considered in controlled environments

o Game AIinvolves extreme number of possible
games states (ρπ possible GO games)

o NLPis extremely high dimensional and vague
(just for English: 150K words)

Why should we be impressed?

Inter-class variation

Intra-class overlap
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Deep Learning even for the arts
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A brief history of 
Neural Networks & 
Deep Learning

Frank 
Rosenblatt Charles W. 

Wightman


