


Who am [?

0 Assistant Professor with the QUMD
Academidndustry lab betweetlvAand Qualcomm

0 Deep Machine Learning & Tempdrahrning/Dynamics

Howto use time to learn about the underlying structure in sequences? Forecastingifdture
time structure?

Betterlarge scale recurremhodels
Temporal Causality

oCofounderof newly startedcLLOGON.AI
Deliveringworld-class Al to acceleralrisiness
Focuson Medical and.egal

Always looking for top students, especially if they can combine with top software dev

experience
QUVA UNIVERSITY OF AMSTERDAM L ELLOGON.AI

Deep Vision Lab

UVA DEEP LEARNING COYJEEETRATIOS GAVVES INTRODUCTIOND DEEP LEARNING



https://ellogon.ai/

Prerequisites

0 Machine Learning 1

0 Calculus, Linear Algebra
Derivatives, integrals
Matrix operations
Computing lower bounds, limits

0 Probabllity Theory, Statistics
0 Advanced programming
o Time, patience & drive
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Learning Goals

0 Design and Program Deep Neural Networks

Advanced Optimizations (S®DS & { 2MeBantOm, RMSpropddam) and
Regularizations

Convolutionadnd Recurrent Neural Networks (feature invariance agdivariance
Graph CNNs

Unsupervised Learning and Autoencoders

Generative models (RBMs, Variational Autoencoders, Generative Adversarial Netv
Bayesian Neural Networks and their Applications

Advanced Temporal Modelling, Credit Assignment, Neural Network Dynamics
Biologicallyinspired Neural Networks

Deep Reinforcement Learning
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Practicals

3 individual practicals

n PyTorchyou can use SUSIARA

Practical 1: Convnets and Optimizations

Practical 2: Recurrent Networks and Graph CNNs

o O O O O

Practical 3: Generative Models
VAEs, GANs, Normalizing Flows

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

Total Grade +0.5 Bonus
100% Piazza Grade

Final Exam Total practicals
50% 50%

Practical 1 Practical 2 Practical 3

(50/3)% (50/3)% (50/3)%
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Overview

0 Course: Theory (4 hours per week) + Labs (4 hoursgsd)
All material omttp://uvadlc.github.io

Book DeeplLearningoy |.GoodfellowY.Bengig A.Courville(available online)

0 Live Interactions via Piazza. Please, subscribe today!
Link:https://piazza.com/university of amsterdam/spring2019/uvadic

0 Practicals arndividual!

More than encouraged taooperate but not copy
The top Piazza contributors get +0.5 grade

Plagiarism checks on reports and céd®o not chedt
Otherwise the standard rules apply
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http://deeplearningamsterdam.github.io/
https://piazza.com/university_of_amsterdam/spring2019/uvadlc

Who we are and how to reach us

| W @egavves
0 Efstratios Gavves |
Assistant Professor, QUVA Deep Vision Lab (C3.229) m Efstratios Gavves
Temporal Models, Spatiotemporal Deep Learning, Video Analysis

0 Teaching Assistants

Me P

Maurice Tao JiaoJdiao Adeel

Gabriele Gabriele
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| ecture Overview

0 Applications of Deep Learning in Vision, Robotics, Game Al, NLP
o Abrief history ofNeural Networks and Deep Learning

0 Neural Networks as modular functions
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Com Puter VLsLon 3D World

Applications of
Deep Learning

2D :rma.cje_ '

e camera
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Deep Learning In practice
YouTube Youtube Website

DensePose:
Dense Human Pose Estimation In The Wild

Large-scale Video Classification with Convolutional Neural Networks, CVPR Microsoft Deep Learning Semantic Image Segmentation
2014
i Newspapers
New York Mew York Times Baltimore Baltimore Sun
San Jose San Jose Mercury News Cincinnati Cincinnati Enquirer
NHL Teams
Boston Boston Bruins | Montreal Montreal Canadiens
Phoenix Phoenix Covotes Nashville MNashville Predators
NBA Teams
Detroit Detroit Pistons Toronto Toronto Raptors
Oakland Golden State Warriors Memphis Memphis Grizzlies
Airlines
Austria Austrian Airlines Spain Spamnair
Belgium Brussels Airlines Greece Aegean Airlines
Company executives
Steve Ballmer Microsoft Larry Page Google
Samuel J. Palmisano IBM Werner Vogels Amazon

Table 2: Examples of the analogical reasoning task for phrases (the full test set has 3218 examples).
The goal is to compute the fourth phrase using the first three. Our best model achieved an accuracy
of 72% on this dataset.

>
10x real time iteration 3

Deep Sensorimotor Learning Google DeepMind's Deep Q-learning playing Atari Breakout
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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

Why should we be impressed?

0 Visionis ultra challenging!
For 256x256 resolutiofy ¢ h of possible image® (11 stars in the universe)
Large visual object variations (viewpoints, scales, deformations, occlusions)
Large semantic object variations Inter-class variation

0 Roboticss typically considered in controlled enviror

0 Game Ainvolves extreme number of possible
games statep( 1 possible GO games)

0 NLPs extremely high dimensional and vaaue 'ntra-class overlap
(Just for English: 150K words) i e  ean
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Deep Learning even for the arts
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Frank

Rosenblatt Charles W
Wightman

A brief history of
Neural Networks é
Deep Learning
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