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Why I am giving this talk ?
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No one really knows what is
happening in Deep Learning
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Preliminaries

I Review

I Artificial Neural Networks

I Calculation to establish learning

I Cool Videos



Machine Learning

Give computers the ability to

learn without being explicitly

programmed.



Machine Learning: Supervised by itself

Find a function f (x) so that

f (xi ) = yi

where data set is:

xi yi

Dog

Cat



Machine Learning
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Machine Learning
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Image Net Competition



AlphaGo



Machine playing poker
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Image Net Competition

ImageNet Classification with Deep Convolutional
Neural Networks

Alex Krizhevsky
University of Toronto

kriz@cs.utoronto.ca
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Geoffrey E. Hinton
University of Toronto
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Abstract

We trained a large, deep convolutional neural network to classify the 1.2 million
high-resolution images in the ImageNet LSVRC-2010 contest into the 1000 dif-
ferent classes. On the test data, we achieved top-1 and top-5 error rates of 37.5%
and 17.0% which is considerably better than the previous state-of-the-art. The
neural network, which has 60 million parameters and 650,000 neurons, consists
of five convolutional layers, some of which are followed by max-pooling layers,
and three fully-connected layers with a final 1000-way softmax. To make train-
ing faster, we used non-saturating neurons and a very efficient GPU implemen-
tation of the convolution operation. To reduce overfitting in the fully-connected
layers we employed a recently-developed regularization method called “dropout”
that proved to be very effective. We also entered a variant of this model in the
ILSVRC-2012 competition and achieved a winning top-5 test error rate of 15.3%,
compared to 26.2% achieved by the second-best entry.

1 Introduction



Image Net Competition
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Deepmind

8/3/17, 8(50 AMGoogle buys UK artificial intelligence startup Deepmind for £400m | Technology | The Guardian
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Google Atari

Playing Atari with Deep Reinforcement Learning

Volodymyr Mnih Koray Kavukcuoglu David Silver Alex Graves Ioannis Antonoglou

Daan Wierstra Martin Riedmiller

DeepMind Technologies

{vlad,koray,david,alex.graves,ioannis,daan,martin.riedmiller} @ deepmind.com

Abstract

We present the first deep learning model to successfully learn control policies di-
rectly from high-dimensional sensory input using reinforcement learning. The
model is a convolutional neural network, trained with a variant of Q-learning,
whose input is raw pixels and whose output is a value function estimating future
rewards. We apply our method to seven Atari 2600 games from the Arcade Learn-
ing Environment, with no adjustment of the architecture or learning algorithm. We
find that it outperforms all previous approaches on six of the games and surpasses
a human expert on three of them.

1 Introduction

Learning to control agents directly from high-dimensional sensory inputs like vision and speech is
one of the long-standing challenges of reinforcement learning (RL). Most successful RL applica-
tions that operate on these domains have relied on hand-crafted features combined with linear value
functions or policy representations. Clearly, the performance of such systems heavily relies on the
quality of the feature representation.

Recent advances in deep learning have made it possible to extract high-level features from raw sen-
sory data, leading to breakthroughs in computer vision [11, 22, 16] and speech recognition [6, 7].
These methods utilise a range of neural network architectures, including convolutional networks,
multilayer perceptrons, restricted Boltzmann machines and recurrent neural networks, and have ex-
ploited both supervised and unsupervised learning. It seems natural to ask whether similar tech-
niques could also be beneficial for RL with sensory data.

However reinforcement learning presents several challenges from a deep learning perspective.
Firstly, most successful deep learning applications to date have required large amounts of hand-
labelled training data. RL algorithms, on the other hand, must be able to learn from a scalar reward
signal that is frequently noisy and delayed. The delay between actions and resulting ards,
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Deep Mind Atari
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https://www.youtube.com/watch?v=V1eYniJ0Rnk&feature=youtu.be


Microsoft Res-Net
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https://www.youtube.com/watch?v=FroRjEejA30&feature=youtu.be


NYU Segmentation

https://www.youtube.com/watch?v=KkNhdlNs13U&feature=youtu.be


Why Now ?

I Data Sets available

I Advanced CPU

I Clever set of tricks to avoid Gradient Descent issues.



Vanishing Gradient
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Deep learning Theory



Conclusions

I Powerful Tool for any minimisation problem

I Architecture, Learning and Application.

I Explosion of Powerful Artificial Neural Networks

I Mathematical Theory awaited.

I Still cannot resolve our SPAM filter!



Resources: Book

Plus Your favourite book on:

I Basic Programming,

I Calculus: Gradient

Descent,

I Linear Algebra and

I Statistics.
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Resources

Your favourite online resource

from: Keras,

Image net



Thank you

It has been a fun filled 10 days.


