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Neurocognitron
Fukushima (1980)



Unit 1

Introduction

Course
Survey
Introductory

Intermediate

Advanced

TF
Playground

Hardware

Software

Shallow Net



Unit 1

Introduction

Course
Survey
Introductory

Intermediate

Advanced

TF
Playground

Hardware

Software

Shallow Net

MNIST Digits & LeNet-5
LeCun, Boutou, Bengio & Haffner (1998)
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LeCun, Boutou, Bengio & Haffner (1998)
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ImageNet
Fei-Fei Li et al. (2009), 14m images, 22k categories
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ImageNet Classification Error
ILSVRC: 1.4m, 1k object classes
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AlexNet
Krizhevsky, Sutskever & Hinton (2012)
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The Unreasonable
Effectiveness of Deep Learning

Unit 1: right now!
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Jupyter Notebooks
+ Docker + Nvidia GPU + TensorFlow
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How Deep Learning Works
Unit 2: This Afternoon
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Essential Theory II
Cost Functions, Gradient Descent, and

Backpropagation
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An Intermediate Neural Network

[intermediate notebook]

https://github.com/the-deep-learners/TensorFlow-LiveLessons/blob/master/notebooks/intermediate_net_in_keras.ipynb
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Your Deep Learning Project I
Ideating
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Building & Training a Deep
Network

Unit 3: October 28th AM
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Essential Theory III
Weight Initialization and Mini-Batches

[neurons notebook]

https://github.com/the-deep-learners/TensorFlow-LiveLessons/blob/master/notebooks/first_tensorflow_neurons.ipynb
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Essential Theory IV
Unstable Gradients and Avoiding Overfitting
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Essential Theory IV
Unstable Gradients and Avoiding Overfitting
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A Deep Neural Network

[deep notebook]

https://github.com/the-deep-learners/TensorFlow-LiveLessons/blob/master/notebooks/deep_net_in_keras.ipynb
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TensorBoard
and the Interpretation of Model Outputs
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Machine Vision
Unit 4: October 28th PM
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Intro to ConvNets
for Visual Recognition

[deepvis]

http://viewpure.com/AgkfIQ4IGaM?start=0&end=0
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LeNet-5
Classic ConvNet Architecture I

[notebook]

https://github.com/the-deep-learners/TensorFlow-LiveLessons/blob/master/notebooks/lenet_in_keras.ipynb


Unit 1

Introduction

Course
Survey
Introductory

Intermediate

Advanced

TF
Playground

Hardware

Software

Shallow Net

AlexNet
Classic ConvNet Architecture II

[notebook]

https://github.com/the-deep-learners/TensorFlow-LiveLessons/blob/master/notebooks/alexnet_in_keras.ipynb
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Transfer Learning
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Your Deep Learning Project II
Formulating
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TensorFlow
Unit 5: November 18th AM
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Leading DL Libraries
A Comparison
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TensorFlow Graphs
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Neurons in TensorFlow

[LeNet-5 in TF]

https://github.com/the-deep-learners/TensorFlow-LiveLessons/blob/master/notebooks/lenet_in_tensorflow.ipynb
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Deep Learning with TensorFlow
Unit 6: November 18th PM
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Deep ConvNets in TensorFlow

[LeNet-5 in TF]

https://github.com/the-deep-learners/TensorFlow-LiveLessons/blob/master/notebooks/lenet_in_tensorflow.ipynb
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Improving Model Performance

1 Xavier Glorot initialization
2 problem simplification
3 layer architecture
4 cost function
5 avoid overfitting
6 variable learning rate η

7 epochs
8 regularization parameters, e.g., λ
9 mini-batch size

10 grid-search automation
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Tuning Hyperparameters
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Your Deep Learning Project III
Assessing
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Natural Language Processing
Units 7 & 8: December 2nd
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Word Vectors
word2vec & Vector-Space Embedding

[vse 2000]

[word2viz]

https://lamyiowce.github.io/word2viz/
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Recurrent Neural Networks
GRUs and LSTMs

[BiLSTM notebook]

https://github.com/the-deep-learners/TensorFlow-LiveLessons/blob/master/notebooks/stacked_bidirectional_lstm.ipynb
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Advanced Architectures

[multi-ConvNet notebook]

https://github.com/the-deep-learners/TensorFlow-LiveLessons/blob/master/notebooks/multi_convnet_architectures.ipynb
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Your Deep Learning Project IV
Improving



Unit 1

Introduction

Course
Survey
Introductory

Intermediate

Advanced

TF
Playground

Hardware

Software

Shallow Net

Generative Adversarial
Networks

Unit 9: December 16th AM
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[Quick, Draw!]

https://quickdraw.withgoogle.com/
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Deep Reinforcement Learning
Unit 10: December 16th PM
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AlphaGO
Silver et al. (2016)
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Deep Q-Learning
Mnih et al. (2015)

[Atari Games]

https://www.youtube.com/watch?v=6kO4eZWeKOM
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Deep Q-Learning
Mnih et al. (2015)
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Deep Q-Learning
Mnih et al. (2015)

[Atari Games]

https://www.youtube.com/watch?v=6kO4eZWeKOM
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[OpenAI Universe]

[Google DeepMind Lab]

https://openai.com/blog/universe/
https://deepmind.com/blog/open-sourcing-deepmind-lab/
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The AI Revolution
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Your Deep Learning Project V
Presentations in January
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1 An Introduction to Neural Networks and Deep Learning

2 Course Survey
Introductory Units (1-3)
Intermediate Units (4-6)
Advanced Units (7-10)

3 Interactive Visualization of an Artificial Neural Network

4 Hardware Options for DL

5 TensorFlow Jupyter Notebooks within a Docker Container

6 A Shallow Artificial Neural Network
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TensorFlow Playground
Interactive ANN Visualization

[TensorFlow Playground]

http://playground.tensorflow.org/#activation=tanh&batchSize=10&dataset=circle&regDataset=reg-plane&learningRate=0.03&regularizationRate=0&noise=0&networkShape=1&seed=0.17272&showTestData=false&discretize=false&percTrainData=50&x=true&y=true&xTimesY=false&xSquared=false&ySquared=false&cosX=false&sinX=false&cosY=false&sinY=false&collectStats=false&problem=classification&initZero=false&hideText=false
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• (Tesla K80) cloud instance
• (GTX 1080ti) monster box
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Remote Cloud Instance

[GCP Ubuntu Instance]

https://github.com/the-deep-learners/TensorFlow-LiveLessons/blob/master/installation/step_by_step_GCP_install.md
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Build Your Own Monster Box

[PC Part Picker]

https://pcpartpicker.com/user/jjpkrohn/saved/#view=NBmnQ7
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Software Installation
How did everyone get on?

[installation instructions]

https://github.com/the-deep-learners/TensorFlow-LiveLessons/tree/master/installation


Unit 1

Introduction

Course
Survey
Introductory

Intermediate

Advanced

TF
Playground

Hardware

Software

Shallow Net

Jupyter Notebooks
+ Docker + Nvidia GPU

[Dockerfile]

https://github.com/the-deep-learners/TensorFlow-LiveLessons/blob/master/Dockerfile
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Jupyter Notebooks
+ Docker + Nvidia GPU + TensorFlow

[Dockerfile]

https://github.com/the-deep-learners/TensorFlow-LiveLessons/blob/master/Dockerfile-gpu
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A Shallow Neural Network

[shallow notebook]

https://github.com/the-deep-learners/TensorFlow-LiveLessons/blob/master/notebooks/shallow_net_in_keras.ipynb
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