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What is Deep Learning?





Calculus



Gradient Descent









Is that it?



Is that it?



Is that it?



Is that it?



What can it do for you?









My general rule: deep learning 
is an appropriate tool for 
supervised direct pattern 
matching tasks. (Bonus points if 
you can design priors that are 
particularly suited to your 
problem.)



Let’s talk specifics



Things I find 
interesting

Things I know how 
to put in a 
presentation



Let’s talk specifics



Very Yes: $$$ goes up when some metric goes up



No: Unsupervised Learning



Yes: Speech Recognition

“How cold is
  it outside?”

Deep
Recurrent

Neural Network
Acoustic Input Text Output



Yes: Translation



Yes: Image Classification



Not Yet: Unbiased Image Classification



Yes: Medical Imaging



Yes: Semantic Segmentation / 3D



Not Yet: Image Captioning

Model: A close up of a child 
holding a stuffed animal.

Human: A young girl asleep on 
the sofa cuddling a stuffed 
bear.

Model: A baby is asleep next to 
a teddy bear.



Not Yet: Question Answering 



No: Research



No: Research



Maybe: “Boring” Parts of Research



No: Software Development



Very Yes: Memes



No: Product Definition, Not Yet: General Chatbots 



Yes: Specific Chatbots

April 1, 2009:  April Fool’s Day joke

Nov 5, 2015:  Launched Real Product

Feb 1, 2016:  >10% of mobile Inbox replies

Smart Reply



Not Yet: Coherent Text



Maybe: Robots

http://www.youtube.com/watch?v=iaF43Ze1oeI


Not Yet: Game Playing



Not Yet: Game Playing

http://www.youtube.com/watch?v=rPKwMWFo7Nk


Yes: Image Transformation



Yes: Image Transformation

http://www.youtube.com/watch?v=9reHvktowLY


Not Yet: Reliable Image Transformation



Yes: Face Transformation



Not Yet: Unbiased Face Transformation



Yes: Art From Scratch



Yes: Sketching



Yes: Conditional Art



Yes: Style Transfer



Very Yes: Pokemon Style Transfer

+ =



Yes: All Sorts of Other Things



Back To The Big Questions



How Will The World Change?



How Will The World Change?



What Can Deep Learning Do?



What Can Deep Learning Do?



How Do I Take Advantage Of These Trends?



Thanks!
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