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Artificial Intelligence (AI)

to create intelligent machines that 

think (reasoning) and act (work) like 

human beings

2Dr Varun Ojha, University of Reading



Alan Turing

23 June 1912 – 7 June 1954

Father of Computer Science and 

Artificial Intelligence
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The Turing test
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QA

?
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Turing Test

by Allen Turing

Manchester, UK

1950

Artificial Intelligence

term defined 

by John McCarthy
Stanford, USA

1955

Eliza, a Chatbot  

Text conversation with a human

by MIT AI Lab, 
Massachusetts, USA

1964

ALVINN
Autonomous Vehicles

by CMU

Pittsburgh, USA

1989

Deep Blue

beats 

world champion 

Garry Kasparov

in Chess match

IBM, 
New York, USA

1997

AlphaGo, 

beats 18 times 

world champion

Lee Sedol

in Go game

Google,

DeepMind

2016

Artificial intelligence timeline



Machine Learning
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CAT OR DOG?
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Source: https://becominghuman.ai/building-an-image-classifier-using-deep-learning-in-

python-totally-from-a-beginners-perspective-be8dbaf22dd8



Machine Learning

Dr Varun Ojha, University of Reading 8

Input

Output

Comparator

Error feedback

Target
Stop

Learning System +



Machine Learning

Dr Varun Ojha, University of Reading 9

Input

Output

Comparator

Error feedback

Target
Stop

Learning System +



Dr Varun Ojha, University of Reading 10

Input

Output

Comparator

Error feedback

Target
Stop

Learning System +

Machine Learning

1

2

How to represent a Learning System?

How to update a Learning System?



Learning Systems: Neural Networks
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Inputs

neurons

Hidden

neurons

Output

neuron

Biological networks of 

neurons in human brains

Mathematical representation 

of the neural networks
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1 2 3
AI representation 

of biological neural networks
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Machine Learning
Representation of a Learning system 
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BACKPROPAGATION
Algorithm for Updating Learning Systems
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E = Output - Target

WNEW ← WOLD + WCHANGE

Learning Systems Update

2



Deep Learning
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Large number of connections 

between biological neurons
Large number of connections 

between AI neurons



Text Processing: Email filter
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INBOX SPAM BOX

65 BILLION
AVERAGE DAILY EMAIL

85%

15%

Source: talosintelligence.com

Legitimate

Spam



Speech Processing
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Siri, Apple Google Assistance
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Image Processing

Video Source: https://youtu.be/9TVS_3BCBhI
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Image Source: 

https://images.app.goo.gl/27vVLewPBpVAzbq66

Video Source https://www.youtube.com/watch?v=nfIelJYOygY

Video Processing
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Artificial 
Intelligence

Machine 
Learning

Deep Learning

Data Science



Customer purchase behaviour analysis
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Beer and Nappies: The Unexpected Correlation

IF someone buys Nappies they also buy Beer

- 1992, Karen Heath, Teradata
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Fraud Detection

Detects unusual transactions

Image source: https://goo.gl/images/kUzUho

£671.4 million

£1.12 billion 

Undetected card fraud

Card fraud saved 

For UK-issued card in 2018
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Image source: https://www.iotforall.com/impact-of-artificial-intelligence-job-losses/



Chatbot
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Image source: https://goo.gl/images/FcYRCi, 

https://www.wordstream.com/blog/ws/2017/10/04/chatbots
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AI is the new Electricity 

2.0 3.0 4.01.0
Mechanization

Steam engine

Mass production

Electricity

Computers, Internet,

and automation

Artificial Intelligence 

and Internet of Things



Future of Jobs and Society by 2030

400 500 600 700 800 900 1000
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Jobs displaced

Jobs created

800 mil

890 mil

Source:  McKinsey Global Institute
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“It's going to be interesting to see how 
society deals with artificial intelligence, 
but it will definitely be cool.”

— Colin Angle
American businessperson, CEO iRobot


