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The Master Algorithm (Pedro Domingos, 2015)

“The master algorithm is the ultimate learning 
algorithm. It's an algorithm that can learn 

anything from data and it's the holy grail of 
machine learning …”



3

The Master Algorithm (Pedro Domingos, 2015)

“The master algorithm is the ultimate learning 
algorithm. It's an algorithm that can learn 

anything from data and it's the holy grail of 
machine learning …”



4

Is Deep Learning the Master Algorithm?
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https://github.com/luanfujun/deep-photo-styletransfer

https://github.com/jcjohnson/neural-style

https://github.com/jcjohnson/fast-neural-style

https://ml4a.github.io/ml4a/style_transfer/

https://github.com/luanfujun/deep-photo-styletransfer
https://github.com/jcjohnson/neural-style
https://github.com/jcjohnson/fast-neural-style
https://ml4a.github.io/ml4a/style_transfer/
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https://github.com/alexjc/neural-enhance

https://github.com/alexjc/neural-enhance
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Deep Learning in a nutshell

Can you guess what it is in the picture?

What if I enlarge it?

What if I enlarge it even more?

Let’s use context + common knowledge

Deep Learning uses Big Data 
to learn common sense and 

context representation …
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Recall about Supervised Learning

Cars Motorcycles

Hand-crafted
Features

Learned
Classifier

CAR
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Recall about Supervised Learning

Features are based on domain knowledge or heuristics:

• Words in a Dictionary for text classification

• MFCC for Speech Recognition

• SIFT, HoG, BRIEF in Visual Tasks

Classic
Approach

(2006 – 2012)

Hand-crafted
Features

Learned
Classifier

CAR
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Speech recognition (early 90’s – 2011)

Object recognition (2006 – 2012)

Modern Pattern Recogniton

Low level 

features

Mid level 

features

MFCC
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Learning
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It’s all about features ...

Classic approach
(2006 – 2012)

What if we do not get 
these right?

Hand-crafted
Features

Learned
Classifier CAR

Learned
Feature Projection
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It’s all about features ...

Deep Learning
(2012 – ...)Le
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Learn from data!

Deep Learning is about learning 
data representation from data!
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... now we have Deep Learning!

Learned 
Classifier

Deep Learning
(2012 – ...)Le

ar
n

ed
 

fe
at

u
re

s

Le
ar

n
ed

 
fe

at
u

re
s

Le
ar

n
ed

 
fe

at
u

re
s

CAR

Image

Pooling

Convolution

Convolution/pooling

Convolution/pooling

Image

Convolution/pooling

Classifier



20

1000 categories, 1.5 M 
labeled images (2012)
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Supervision (ImageNet - 2012)

What if our labels are not 
among these 1K?
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Transfer learning!!!

Classifier Car

Leaned on your data

Leaned on ImageNet 
(by others)
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Transfer learning!!!

Classifier

Leaned on your data

Leaned on ImageNet 
(by others)

Car
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«On every street»

Upper part labeled as 
person, lower part 

labeled as bike!

Not too different from 
this, isn’t it?  ;-) 


