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Jeanne Calment
(1875-1997 — i.e., 122 years)
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Camera Obscura
da Vinci (15th Century)
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Block World
Larry Roberts (1965)
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Viola & Jones (2001)
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Neurocognitron
Fukushima (1980)
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MNIST & LeNet-5
LeCun et al. (1998)



Deep
Learning

Antecedents
Tech Velocity

Vision Case Study

Machine Intelligence

Theory
Neural Units

Neural Nets

Deep Neural Nets

Application
ConvNets

LSTMs

untapt

Reinforcement

Building Blocks

The Future

LeCun, Boutou, Bengio &
Haffner (1998)
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ImageNet Classification Error
Krizhevsky, Sutskever & Hinton (2012)
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Biological Neuron Morphology
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Perceptron
Rosenblatt (1957)
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MNIST
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Fully-Connected Neural Net
Single Hidden Layer
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Popular Libraries
Never pay for software

• TensorFlow [demo]
• Torch
• Caffe
• MXNet

Higher-Level APIs:
• TFLearn
• Keras

http://playground.tensorflow.org/
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Deep Fully-Connected Net
3 (or more) Hidden Layers



Deep
Learning

Antecedents
Tech Velocity

Vision Case Study

Machine Intelligence

Theory
Neural Units

Neural Nets

Deep Neural Nets

Application
ConvNets

LSTMs

untapt

Reinforcement

Building Blocks

The Future

Synaptic Pruning
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Universality
Solve Any Continuous Function (Nielsen, 2015)
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DeConvNet
Yosinski et al. (2015)

[Deep Visualization Toolbox]

https://www.youtube.com/watch?v=AgkfIQ4IGaM
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“2.5-dimension” CT Scans
Roth et al. (2015)



Deep
Learning

Antecedents
Tech Velocity

Vision Case Study

Machine Intelligence

Theory
Neural Units

Neural Nets

Deep Neural Nets

Application
ConvNets

LSTMs

untapt

Reinforcement

Building Blocks

The Future

Computer-Aided Detection
Shin et al. (2016); Roth et al. (2016)
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Long Short-Term Memory
Hochreiter & Schmidhuber (1997)
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Word2Vec
Mikolov, Sutskever, Chen, Corrado & Dean (2013)
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t-SNE
Hinton & van der Maaten (2008)
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Word2Vec + t-SNE
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untapt
Digital Recruitment Platform
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untapt
Candidate-Side Feedback
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Mnih et al. (2015)
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https://www.youtube.com/watch?v=6kO4eZWeKOM
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[OpenAI Universe]

[Google DeepMind Lab]

[Unity ML Agents]

https://openai.com/blog/universe/
https://deepmind.com/blog/open-sourcing-deepmind-lab/
https://github.com/Unity-Technologies/ml-agents
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Hardware

• local machine
• build your own server
• AWS
• GPU(s) / TPU(s)
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Jeanne Calment
(1875-1997 — i.e., 122 years)
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