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A brief history of
Artificial Intelligence



Alan Turing




Turing, A.M. (1950). Computing machinery and intelligence. Mind, 59, 433-460.

COMPUTING MACHINERY AND INTELLIGENCE

By A. M. Turing

1. The Imitation Game

[ propose to consider the question, "Can machines think?" This should
begin with definitions of the meaning of the terms "machine" and "think."
The definitions might be framed so as to reflect so far as possible the
normal use of the words, but this attitude 1s dangerous, If the meaning of
the words "machine" and "think" are to be found by examining how they
are commonly used 1t 1s difficult to escape the conclusion that the meaning
and the answer to the question, "Can machines think?" 1s to be sought in a
statistical survey such as a Gallup poll. But this 1s absurd. Instead of




 Emphasis on formal logic and symbolic representations

e Neuroscience IS Irrelevant

Symbolic Al (1957-2000)

 Focus on high-level cognition

(reasoning, problem-solving, ...)



Deep Blue (1997)
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The “new Al”

The Sojourner Rover (1997)



“Sub-symbolic” Al (1988-2016)

 Emphasis on machine learning (neural networks)
 Neuroscience is relevant

 Emphasis on low-level cognition (e.qg., perception)




Recognising Patterns



Which mouse
Is standing on the
darker square?
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A very brief history
of neural networks
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McCulloch-Pitts Neurons (1947)
Perceptron (1957)
Multilayer Perceptron (1988)

Q—% Property 1

O—) Property 2

[nput Hidden Output
layer layer layer




Video courtesy of 3Blue1Brown
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Video courtesy of 3Blue1Brown
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Deep Learning (2012)

Convolutional Neural Network

Samoyed (16); Papillon (5.7);
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‘E+  P=Sum of Products / Sum of Fitter Kernel
' New Pixel Value = P * Scale + Boost

The Convolution Filtering Process



How does it work?

convolution demo
(source: https://ujjwalkarn.me/2016/08/11/intuitive-explanation-convnets/)



https://ujjwalkarn.me/2016/08/11/intuitive-explanation-convnets/

Samoyed (16); Papillon (5.7);
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Reading Images (FaceBook)

Vision
Deep CNN

Language
Generating RNN

A group of people
shopping at an outdoor
market.

There are many
vegetables at the
fruit stand.



head of a '\'fl'(h'"' /'("'\ of a zebra red and white sMEN white tennis shoes hands ho j(l(ltg’ a /'/'('H(' front wheel o ) a bus
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See NeuralTalk: http://cs.stanford.edu/people/karpathy/deepimagesent/generationdemo/
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A group of people sitting on a boat in the water.



Main Drivers of the Breakthrough

 DATA
« COMPUTATION

« MACHINE LEARNING



A11 Bionic Neural Engine

Apple
September 12, 2017

Apple
12,2017

IPhone X
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Face : David Beckham

Face : Maxime Colin

VIDEO DISCOVERY SERVICE

Image : Nike

Scene : Sport Field

Motion : Playing Football

Object : Football

. mm HD %




Dahl, Norouzi
& Shlens (2017).
Pixel Recursive

Super Resolution.

Google Brain

8 X 8 1nput




Brain reading

Neural Encoding and Decoding with Deep Learning

for Dynamic Natural Vision @
Haiguang Wen, Junxing Shi, Yizhen Zhang, Kun-Han Lu, Jiayue Cao, Zhongming Liu =

Cerebral Cortex, https://doi.org/10.1093/cercor/bhx268
Published: 20 October 2017

encoding decoding | N categorization

(d) X I reconstruction
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Brain-inspired neural network







Machine Iranslation

perfect translation

phrase-based (PBMT)
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Translation model

https://blog.statsbot.co/deep-learning-achievements-4c563e034257



Speech Generation

US English Mandarin Chinese

Concatenative Parametric WaveNet Human Speech Concatenative Parametric WaveNet Human Speech

https://blog.statsbot.co/deep-learning-achievements-4c563e034257



| ip Readl

Figure 1. Warch, Listen, Attend and Spell architecture. At each time step, the decoder outputs a character y;, as well as two attention
vectors. The attention vectors are used to select the appropnate period of the input visual and audio sequences.




| Ip Reading
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Deep Learning Flaws
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Deep Learning Strengths

Ablility to integrate information from huge heterogeneous sources
Ability to predict
Ability to detect/recognise

ADbllity to discover patterns



Keep In mind that..

DL algorithms lack “common sense”

DL cannot put events into their broader context

DL depends critically on the quality of the underlying statistics/data
DL Is opaque

DL is ill-understood



DL algorithms lack “common sense”
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A woman Is throwing a frisbee in a park.



lllustration by Joost Swarte, October 6, 2017, MIT Technology Review
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Intelligent Machines

The Seven Deadly Sins
of Al Predictions

Mistaken extrapolations, limited imagination, and other
common mistakes that distract us from thinking more

productively about the future.
MIT
Technology
Review

by Rodney Brooks October 6,2017



“Amara’s Law”

We tend to overestimate the effect of a technology in the
short run and underestimate the effect in the long run.

Roy Amara (1925-2007)
Institute for the Future
Palo Alto.



The EU General Data Protection Regulation
(GDPR) is the most important change in
data privacy regulation in 20 years -

were here to make sure youre
prepared. e

Transparent information, communication and modalities
for the exercise of the rights of the data subject (Article
12, GDPR)



hidden layer 1 hidden layer 2 hidden layer 3

input laver

age
# children
award insurance
salary >
conditions appl
health " PP

conditions apply
>

decline insurance
»




Conclusions

* The true Al revolution is not about robots taking over humanity, but about

an exciting powerful machine learning method that is conquering many
domains

 Many domains/jobs will transform dramatically (also in science)

* Deep learning algorithms offer tremendous powerful tools but still lack full
understanding.






