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What is Deep Learning (DL)?

DL is about...

– Deep neural networks (DNNs)

– Data for training DNNs (e.g., images, videos, text sequences, graphs)

– Methods & Tricks for training DNNs (e.g., AdaGrad, ADAM, RMSProp,

dropout, batchnorm, data augmentation)

– Hardware platforms for traning DNNs (e.g., GPUs, TPUs, FPGAs)

– Software platforms for training DNNs (e.g., Tensorflow, PyTorch, Jax,

MXNet)

– Applications! (e.g., vision, speech, NLP, robotics, imaging, physics,

mathematics, finance, social science, ...)
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Why DL?

Revolution: a great

change in conditions, ways

of working, beliefs, etc.

that affects large numbers

of people { from the

Oxford Dictionary

Terrence Sejnowski (Salk Institute)

(credit: https://www.renaix.com/industry-4-0-the-fourth-industrial-revolution/) 4 / 37
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DL leads to hope

Academic breakthroughs

image classification speech recognition credit: IBM

Go game (2017) image generation credit: I. Goodfellow
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DL leads to hope

Commercial breakthroughs ...

self-driving vehicles credit: wired.com smart-home devices credit: Amazon

healthcare credit: Google AI
robotics credit: Cornell U.
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DL leads to productivity

Papers are produced at an overwhelming rate

image credit: arxiv.org

410 � 0:8 � 52=180000 � 9:5%

DL Supremacy!?
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