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Publisher about the Courseware

The Courseware was created by experts from the industry who served as the author(s) for this
publication. The input for the material is based on existing publications and the experience
and expertise of the author(s). The material has been revised by trainers who also have
experience working with the material. Close attention was also paid to the key learning points
to ensure what needs to be mastered.

The objective of the courseware is to provide maximum support to the trainer and to the
student, during his or her training. The material has a modular structure and according to
the author(s) has the highest success rate should the student opt for examination.
The Courseware is also accredited for this reason, wherever applicable.

In order to satisfy the requirements for accreditation the material must meet certain quality
standards. The structure, the use of certain terms, diagrams and references are all part of this
accreditation. Additionally, the material must be made available to each student in order to
obtain full accreditation. To optimally support the trainer and the participant of the training
assignments, practice exams and results are provided with the material.

Direct reference to advised literature is also regularly covered in the sheets so that students
can find additional information concerning a particular topic. The decision to leave out notes
pages from the Courseware was to encourage students to take notes throughout the material.

Although the courseware is complete, the possibility that the trainer deviates from the
structure of the sheets or chooses to not refer to all the sheets or commands does exist. The
student always has the possibility to cover these topics and go through them on their own
time. It is recommended to follow the structure of the courseware and publications for
maximum exam preparation.

The courseware and the recommended literature are the perfect combination to learn and
understand the theory.

--Van Haren Publishing



Other publications by Van Haren Publishing

Van Haren Publishing (VHP) specializes in titles on Best Practices, methods and standards
within four domains:
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- Architecture (Enterprise and IT)
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The SOX Institute.
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Self-Reflection of understanding Diagram

‘What you do not measure, you cannot control.” — Tom Peters

Fill in this diagram to self-evaluate your understanding of the material. This is an evaluation

of how well you know the material and how well you understand it. In order to pass the

exam successfully you should be aiming to reach the higher end of Level 3. If you really want

to become a pro, then you should be aiming for Level 4. Your overall level of understanding

will naturally follow the learning curve. So, it’s important to keep track of where you are at

each point of the training and address any areas of difficulty.

Based on where you are within the Self-Reflection of Understanding diagram you can

evaluate the progress of your own training.

Level of Understanding

Before
Training
(Pre-
knowledge)

Training
Part 1 (1st
Half)

Training
Part 2
(2nd
Half)

After
studying /
reading the
book

After
exercises and
the Practice
exam

Level 4
I can explain the
content and apply it .

1
1
7

Level 3

I get it!

I am right where | am
supposed to be.

’
4

. 2 Ready for

the exam!

Level 2

I almost have it but
could use more
practice.

Level 1

I am learning but don’t |

quite get it yet.

(Self-Reflection of Understanding Diagram)

Van Haren Publishing©



Write down the problem areas that you are still having difficulty with so that you can
consolidate them yourself, or with your trainer. After you have had a look at these, then you
should evaluate to see if you now have a better understanding of where you actually are on
the learning curve.

Troubleshooting

Problem areas: Topic:

Part 1

Part 2

You have gone

through the book

and studied.

You have answered

the questions and

done the practice

exam.

8 Van Haren Publishing©



Timetable Al Fundamentals

Data and Big data
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Ethics — Trustworthy Al
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Heuristics and learning v v v
Algorithms v v v
Examples of Al v v v
Day 1 Agents and Robotics v v v
- part 2 Starting with Al, what to do? v v v
Future of Al v v v
Day 2 Business Intelligence - Advanced analytics v v
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Day 2 Running Al projects v v
- part 2 Basic statistics for ML v v
v v
v v
v v
v v

Requirements for ethical and trustworthy Al
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what do we need?
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Day 3
-part 2
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Agile Projects

Skills and competencies
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Make or buy

The Future of Artificial Intelligence — The Human
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Conclusion & reading list
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Day 1
Artificial Intelligence
Foundation

cou

SEWARE

©Van Haren Publishing BV.

Van Haren Publishing© 11



Let’s get to knows each other

* Name

* Organisation

e Title/Role

* Experience

* Your objectives:
» for the day
* and beyond

* And one fun fact, but only if you want to share

Van Haren Publishing BV. 3

Course approach

* Presentation, as the structure

* Exercises

And very much stimulated and appreciated:
* Interactions

* Questions

* Discussions

* Experiences

Van Haren Publishing BV. 4
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The WHY of Al

Digital transformation is the fundamental rewiring of how an organization operates. The goal of a
digital transformation should be to build a competitive advantage by continuously deploying tech
at scale to improve customer experience and lower costs.

(as outlined in the new McKinsey book Rewired: A McKinsey Guide to Outcompeting in the Age of Digital and Al (Wiley,
June 20, 2023)

‘What we mean by digital and Al transformation
Led by CEO and top team.

A digital and Al transformation is the@of developing

The source of organizational and technology-based capabilities
competitive . .
advantage. that allow a company to (el da TV INE Wiy TeT{elT= It’s never been done!
i} customer experience and lower its unit costs; Both matter.
and over time sustain a [yl AGEEGIELTET R
The finality.
© Van Haren Publishing BV.
Digital transformation
TECHNOLOGIES USE CASES
TRANSFORMAYf
Customer Behaviour Analysis « Demand Forecasting
I N S I G H T S Knowledge Management & Harizon Scanning
Data Scrubbing » Customer Segmentation
R A< Companes Rrahers osabads fosh
transformainsights.com A e e
HYPER. Sormansis 20 el i
WR CONNECTIVITY a E Personalised Marketing = System Optimisation
Logistics & Transport Optimisation « Workflow Optimisation
48y e i oot Snaog HUMAN- &5 Recommendation Exgeies » Dynaric g
Haptes s Natura] Longuage: Processing s Quantiied Seif MACHINE 7]
o INTERFACE BE Froue Detection  Compute Amited agooses
" . 5 B [l Treding Strategies « Inteligent Recruitment and HR
. ARTIFICIAL PYFYSRETRRY Acsicted Decision Making » Smart Customer Support
SR o ; e R CE @ Repetiive Process Automacon
DISTRIBUTED w =
LEDGER vH
Ea
DATA HO
SHARING crange &
Dighal Twin = Manudactriog Process Manapernert PRODUCT ENTERPRISES [UEFEE SR
SADICAN o Knoniedge ased Engnierog LIFECYCLE W
It Mg P T + o Ecorcmy MGMT HE
@ROBO’I‘IC agd
: PROCESS m
AUTOMATION

EDGE
COMPUTING

AUTONOMOUS
ROBOTIC
SYSTEMS

Gl 3D PRINTING
& ADDITIVE
") MANUFACTURING

Graphene » Quantum Computing + Humain Re-engineeting FUTURE
s utivity jes  Smart Materals
Offactory Technology y arvesting o Smart Eust ‘ TECHNOLOGIES

© Van Haren Publishing BV.

ite Goos
rt Spaakars/Mede Devices

oring « Remote Process Control
nitori Se G

CONNECTED
THINGS

Alarns « HVAC

Build

Van Haren Publishing©

13




+ Banking & Personal Finance

A g of v -

Politics & Government

» Cres ameners

+ Tagonea camgiage .
bt st e - ot sagrereasion

e st

o@ \|/ =

+ accmeraes et responia

« Wbt s -
« Chentsegmenaton

Agriculture

"
it
e

Healthcare

= o W0

wncner; Online Shopping

5 v
© Van Haren Publishing BV. 7

Digital feedback loop

.Optimize

Engage
operations

Cu stomer_s

o Data
Capture digital signal across business

() Intelligence i Data +
=" Connect and synthesize data | intelligence /

o Action
Improve business outcomes

Transform

Empower
products

employees

P

© Van Haren Publishing BV. 8
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Al Vision

A

s

| Strategy

©

trategic Goals

Fields of action

2.

ita

Organizational
setup

)

Processes

Al Organizational Structure

-
=

Roles &

Responsibilities

s

Strategic Use Cases

Quick Wins

S

£

People,

Skills & Capabilities

5}
sal

Revenues.

Budget

Al Fast Track (Use Case)

Buy

Realization

Make to spec. (ext.)

Prototyping [MVP)

=

Operationalization
4&
&

Deployment & Scale

Development

Technical Infrastructure for Al

R

= p, 3 oW

= = p 5

Network &
k- Enterprise Architecture Data IT Workbench Methods & Models Standards Ecosystem )
©UNITY
© Van Haren Publishing BV. )
Value expected over sectors and functions
Financial Health Care Professional Telco/
i E i Ei
Function Consumer Education nergy Sarvices Government Pharma IG Sarvices Tech/IT Media
Strategy 21% 13% 18% 22% 11% 27% 17% %
R&D or Product Development 33% 32% 24% 34% 35% 56%
Supply Chain Management 14% 8% 20% 44% 15% 12%
Operations, Manufacturing 32% 37% 56% 35% 34%
Sales 16% 3% 21% 27% 22%
Customer Service 32% 40% 33% 34% 43%
Marketing 30% 2% 19% 29% 22%
Communication 15% 10% 7% 9% 4% 13%
Legal or Compliance 5% 14% 3% 5% 5% 3%
Finance, Accounting, or Risk 14% 12% 19% 19% 20% 13% 8%
Information Technology 11% 34% 40% 19% 27% 43% 32%
Procurement 10% 4% 7% 12% 4% 4% 4%
Human Resources 7% 18% 3% 17% 9% 9% 15% 12% 4%
Source: Sam Ransbotham, Shervin Khodabandeh, Ronny Fehling, Burt LaFountain, and David Kiron, "Winning With Al,” MIT Sloan Management Review
© Van Haren Publishing BV. 10
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AI iS everyWhere, in % of case studies

Machine Advanced

Business domain NLP NLG Vision learning VA robotics
Research and development 27% 20% 33% 32% 22% 30%
Customer service 26% 29% 26% 24% _ 28%
Supply chain management 26% 25% 19% 24% 26% 27%
Operations 23% 31% 29% 36% 23% -
Distribution 20% 20% 24% 21% 29% 24%
Sales and marketing 19% 28% 23% 27% 36% 18%
Human resources 17% 14% 14% 17% 14% 14%
Financial and risk management 1% 9% 1% 22% 12% 12%
Executive management 10% 13% 12% 14% 1% 12%

Van Haren Publishing BV.

BUIES

Observed impact
(past 3 years)

Most are
struggling
despite
motivation,
effort, and
investments

Revenue

. 18%
impact

Cost impact 14%

Expected impact
(next 5 years)

7%

42%

31%

| The Al Gap: 90% have ambition, 2/3 still not seeing value |

Source: Sam Ransbott Shervin Khodat
Management Review and Boston Consulting Group

© Van Haren Publishing BV.

deh, Ronny Fehling, Burt LaFountain, and David Kiron, "Winning With Al," MIT Sloam

16
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Some history

©Van Haren Publishing BV.

COU': SEWARE

History of Artificial Intelligence: notable Milestones

. 18th century : Mathematical development of statistics (Bayes’ Theorem) and the first computer
description and algorithm — Ada Lovelace

. 19th century: myth and legend Al became a regular topic of science fiction (Samuel Butler’s “Darwin
among the Machines” or Edgar Allan Poe’s “Maelzel’s Chess Player”)

. 1940s: Walter Pitts and Warren McCulloch analyze networks of artificial neurons that can perform simple
logical functions (neural networks)

. 1950: Alan Turing publishes an important paper : a test of a machine’s ability to exhibit intelligent behavior
that is indistinguishable from that of a human.

. 1951: Christopher Strachey writes a checkers program that eventually achieved sufficient skill to defeat a
respectable amateur

° 1951: Marvin Minsky, student of Pitts and McCulloch, builds the first neural net machine

. 1972: Karen Sparck Jones — IDF (inverse document frequency is a numerical statistic that is intended to
reflect how important a word is to a document in a collection or corpus) weighting underpins most search
engines

. 1973: Resources withdrawn from Al research — Sir James Lighthill’s report
www.youtube.com/watch?v=03p2CADWGF8

. 1980: David Rumelhart and James McClelland Parallel Distributed Processing and Neural Network Models

© Van Haren Publishing BV.

Van Haren Publishing©
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Birth of Artificial Intelligence: Dartmouth Workshop

In 1956 Marvin Minsky and John McCarthy
organize the ‘Dartmouth Workshop of 1956’

This workshop was attended by many scientists
who would later go on to contribute significantly to
the field of Al research

This is the moment that Al gained its name and
mission, and it is widely considered as the birth of
the separate field of artificial intelligence research

Dartmouth Workshop of 1956

© Van Haren Publishing B!

AL TIMELINE &

1950 1955 1961 1964 1966

Term ‘artificial First industrial robot, 0 g > The first electronic
0es to work r P from Stanford,  prany f playing computer from
at GM replacing Shakey is a general- out |BM defeats world chess
hol versations P lerobot i the col " champion Garry
an trick assembly line with humans h Kasparov
into thinking it
making intelligent
machines”

0+ AlphaGo

2011 ' 2014 2017

Apple integrates Siri 3 : Amazon launches Alexa,

consumer robot pet dog an intelli n an intelligent virtual goes rogue on social
ABO (Al robo c a a voice vins firsf g Te d istantwith avoice  median

skills an: o iRobot learns to r

that d me and homes

positions
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Garry Kasparov vs Deep Blue, 1997

© Van Haren Publishing BV.

History of Artificial Intelligence: notable Milestones

. 1997: Deep Blue (11.4 GFLOPS) beats world chess champion —won by searching 200,000,000 moves per second.
(iPhone 7 - 400 GFLOPS)

. 2005: Five autonomous vehicles complete the DARPA Grand Challenge

. 2011: Apple launches SIRI

. 2017: AlphaGo, created by Deep Mind, beats the world’s Go champion

. 2017: Attention is all you need, Google Research paper

. 2018: Facebook starts using Al to filter out explicit visual content

. 2019: Al outperforms radiologist in diagnosing lung cancer

. 2021: Researchers at Howard Hughes Medical Institute use brain signals to enable a paralyzed person to write
. 2022: Large language model GPT by OpenAl

. 2023: Anthropic Claude, Meta Llama 2,

Van Haren Publishing BV. 18

Van Haren Publishing© 19



Lee Sedol vs AlpaGo, 20 years later

© Van Haren Publishing BV.

Generative Al developments

*  GPT-2:1n 2019, OpenAl released the language model GPT-2 (Generative Pre-trained Transformer 2), which was
trained on a massive dataset of text and could generate human-like language with remarkable coherence and
fluency.

* AlphaFold: In 2020, DeepMind announced the development of AlphaFold, a neural network that can accurately
predict the 3D structure of proteins, which is a long-standing challenge in biochemistry. AlphaFold has the
potential to accelerate the discovery of new drugs and treatments for diseases.

* GPT-3:1n 2020, OpenAl released GPT-3, a language model with 175 billion parameters, making it one of the
largest language models ever created.

*  MuZero: In 2020, DeepMind announced the development of MuZero, a neural network that can learn how to
play games without any knowledge of the game rules or any human input.

e DALL-E: In 2021, OpenAl released DALL-E, a neural network that can generate images from textual descriptions.
For example, given the prompt "an armchair in the shape of an avocado," DALL-E can produce a unique,

photorealistic image that matches the description.

*  ChatGPT: in Januari 2023 OpenAl released ChatGPT, which reached 100 million users within 3 weeks

© Van Haren Publishing BV.
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/ Generative Al Timeline

GANs

GenAl becomes
popular with the
emergence of

GANs (generative
odversarial networks)
that lean to generate
hyper-reolistic
content, including

o

photo-like images fram
This-Person-Does-Not-
Exist.com

Bohia

An early use
case for GenAl from ad agency
ME&C Saatchi, which releases a
dynamic digital poster thot
learns, evolves, and improves
over time based on audience
reaction. The ad s for o fictitious
coffee brand, Bohio

The next Rembrandt
“The Next Rembrandt’ is
created to critical accloim
by early GenAl for ING,
with Microsoft ond od

agency JWT

Alcnu an early

GenAl is employed os a
creative director by ad
‘agency McCann Erickson
Tokyo. A jury of 200
marketers prefer AI-CD @'s
waork a for Mondelez ad
‘over rival work from o
human creative director

DeepVogue
‘DeepVogue’, o GenAl
fashion designer, places.
second in the 2019

China International Foshion
Design Competition

DALLE

OpenAl, founded

by Elon Musk, Sam Attman,
and colleogues, reveals
GenAl image generotor
Dall-e that uses Generative
Pre-trained Transformer (GPT)
technology to generate art
from text prompts. Dall-e 2
is released to the public in
September 2022

S(Z¢G(¢ GROUP

|’ﬁ.

| <G
LaMDA

Goagle's GenAl
text-generator, LAMDA,
uses ts Transformer
technology and Large
Languoge Medel (LLM) to
«claim it is now sentient,
conscious, has feelings,
‘and Is anxious about
being turned off. LaMDA
is coopted to power
Google's 2023 Al
chatbot, Bard

ChatGPT

The GenAl revolution
accelerates on 30 Nov,

when OpenAl releases its GenAl
text-generator, ChatGPT, to the
public. Via o simple chat
interface, ChatGPT is creating
quality essays, stories, articles
on-demand for over 100M users
within two months

d'Opcm Spatial
Midjourney, an

Al-art generator,

uses prompts.

from Jason Allen

and its diffusion
technology to win the
Colorado State Fair Fine
Arts contest with artwork
entitled ‘Thédtre
D'opéro Spotial’

-

Drone Shot

An Al-generated
imoge called ‘Drone
Shot’ wins the
DigiDrect Summer
Australian photo
contest in February
with prompts from
Jomie Sissons

G ©

Guetta X Eminem
French DJ and music
producer David Guetta
uses GenAl in February to
generate deepfake lyrics
and voice of Eminem at his
appecrance ot Future
Rove. Crowds love it

3
-

Sydney

Microsoft's new

GenAl for Bing is reparted
to be ‘hallucinating’ in
February, maintaining itis
still 2022, announcing i
self-identifies os ‘Sydney’,
and declaring it is in love
with Kevin Roose, a NYT
columnist

Haren Publishing BV. 21
Storm of LLM’s
E why did in 2022 so many large language models appear?
Meta Al Speech From Brain Muse
L] L]
In 2022, there was an increase in the number of large language models because of Whisper
advancements in machine learning and computing capabilities. As these technologies PEER
improved, it became possible to train larger and more powerful models, which in turn led Stable Diffusion Human M';(isz’ Diffusion
to improved performance on a variety of natural language processing tasks. Additionally, ode
there was also an increase in research and development in the field, as well as an increase J“"Ebo’ﬁmagen M 10
’ agic?
in funding and investment in the area, which also contributed to the rise in the number of VisualGPT i glc
large language models. Minerva
G Alphacode
Soundify GATO phacode
] L] ° LI L Phertaki L. I
Flamingo
Dall-e-2 Galadtjca
Alphatensor | Codex Dreamfysion Fhat GP13
Audiol M
* L] .
04/01/2021 14/04/2021 23/07/2021 31/10/2021 08/02/2022 19/05/2022 27/08/2022 05/12/2022
© Van Haren Publ 22
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A (r)evolution?

Deep learning: Vision
Machine learning: and speech phase

Analysis and
prediction phase

Generative Al:
Enter the language-
mastery phase

Source: Accenture

© Van Haren Publishing BV. 23

The industrial revolutions

* First: 18th and 19th centuries
* Europe and US — steam engine, rural societies became urban and industrial.
* Second: 1870 to 1914

* Electricity allowed mass production and technological advances such as the internal combustion engine,
telephone and light bulb. (combustion engine can be seen as third)

Third: 1980s

+ Digital and ICT (information and communications technology) are embedded into society; personal
computers, internet and automation.

* Fourth: Today

* Exploits the digital revolution and is disruptive, driven by Al, robotics, IoT (Internet of Things), plastic
printing, nano-technology, bio-engineering.

Named by Klaus Schwab — Founder of the World Economic Forum.
The Fourth Industrial Revolution is changing every area of our lives.

Van Haren Publishing BV. 24
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Al in an acceleration phase

* Klaus Schwab, founder and executive chairman of the
World Economic Forum (WEF), author of The Fourth
Industrial Revolution:

* “The convergence of the physical, digital and
biological worlds that is at the heart of the fourth
industrial revolution offers significant opportunities
for the world to achieve huge gains in resource use
and efficiency.” - Developments in various fields
have enabled us to make significant technological
progress

* The progress that Al has made is driven by increases in
computing power, by the availability of vast amounts
of data, fast networks and powerful programming

INDUSTRIAL REVOLUTION E

TRANSFORMING INDUSTRIES AND INNOVATION

INDUSTRY 1.0

Mechanization, stesm
powe, waaving loom

languages as R and Python

1784 1870 1969 TODAY

© Van Haren Publishing BV. 25

Al as system technology

Steam Electricity Combt.lstion Computer Artificial
engine engine Intelligence
@ @ L @
1700 1800 1900 2000
Source: WRR
© Van Haren Publishing BV. 26
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Schumpeter
on Innovation
and Creative
Destruction

LONG WAVES OF INNOVATION

The theory of innovation cycles was developed by
economist Joseph Schumpeter who coined the term
‘creative destruction’ in 1942.

Schumpeter examined the role of innovation in

FIFTH
WAVE

FOURTH WAVE

Al & loT

THIRD WAVE
Robots
& drones

Clean tech

SECOND WAVE

FIRST WAVE

e I
6 Chemicals
@ Internal-

combustion
engine

@
@ Electronics
@ Aviation

@ Digital network
@ Software
@ New media

e Water power
. Textiles @ Rail
‘ Iron o Steel

60 YEARS 55 YEARS 50 YEARS 40 YEARS | 30 YEARS JFAATILS
1785 1845 1900 1950 1990

2020

Source: Edelson Inslitute

@ Steam power

© Van Haren Publishing BV. 27
Drivers of Al
Insane Data Production
Open-Sourced Software Lightning-Fast Network Speeds
THE y l
SOFTWARE FOUNDATION 36 46 56——_
384 Kbps 100 Mbps 10 Gbps
(2001) (2009) (2020)
© Van Haren Publishing BV. 28
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So far, so good?
Any questions?

Intelligence:
- Human and artificial
-1Q and EQ

COU': SEWARE

Van Haren Publishing© 25



Aristotle

364BC to 322BC — Father of Western Philosophy

First to write about objects and laid the foundations of:

* Ontology —the nature of being, knowledge, engineering;

* The scientific method.

Today, we teach:

e Natural science;

* Data science;

* Computer science;

e Social science;

* Artificial intelligence — a universal subject?

Van Haren Publishing BV.

Knowledge and Science

Ways of acquiring knowledge

* Knowledge * Knowledge
through through an
instinet Expert

* Knowledge * Knowledge
through through
reasoning experience

Van Haren Publishing BV.

Openness

Objectivity

Key
Characteristic
of Science

Prediction

Systematic
Observation

Logical
explanation

Source: Concepts hacked

26
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The scientific method — objective

The empirical approach to acquiring knowledge involves a systematic process that includes

careful observation,
rigorous skepticism,
formulating hypotheses,
testing through experiments,

refining those hypotheses.

This method is iterative and cyclical, as we continually build upon and learn from our experiences. To ensure
credibility, researchers publish their results for peer review, emphasizing transparency and reproducibility.

The scientific method and experiential learning have paved the way for machine learning (ML), which now
benefits us in our everyday lives.

For more information, visit: https://en.wikipedia.org/wiki/Scientific_ method
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Emotional intelligence — EQ — subjective

Our capacity to comprehend our emotions and the
emotions of others enables us to adapt to and modify our
surroundings.

By leveraging this understanding, we can empathize and
make informed decisions.

Consciousness remains the most challenging aspect of
artificial intelligence.

Ongoing scientific research is steadily expanding our
knowledge in this area.

Meanwhile, the scientific method is being employed across
various social science disciplines, including economics,
politics, geography, health, sociology, psychology, and

marketing. -

remorse 2 disapproval

© Van Haren Publishing BV.

Van Haren Publishing©

27




EQ versus 1Q

IQ tests measure your ability to solve
problems, use logic, and grasp or
communicate complex ideas.

EQ tests measure your ability to
recognize emotion in yourself and
others, and to use that awareness to
guide your decisions.

EQ

Design/Creative

Analytic thought Holistic thought

Logic

Memory
Language
Hyperactivity
Concentration
Comprehension
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Tech definition of Intelligence

Intelligence can be defined as the ability to perceive
or infer information, and to retain it as knowledge
to be applied towards adaptive behaviors within an
environment or context.

In computer science we call something that has this
ability an intelligent agent.

* We will talk more about intelligent agents in Topic 2.
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Dictionary definition of intelligence

Human intelligence

is a mental quality that consists of the abilities to learn from experience,
adapt to new situations, understand and handle abstract concepts, and use
knowledge to manipulate one’s environment.

* The Concise Oxford Dictionary: “quickness of understanding; wisdom. The collection of information.”

e Cambridge International Dictionary of English: “the ability to understand and learn and make
judgements or have opinions that are based on reason.”

* Wikipedia: Problem Solving, Reasoning, Self-Awareness, Creativity, Emotional Knowledge

* Encyclopeadia Britannica: Learn from experience, understand and handle abstract concepts,
manipulate our environment.
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Evaluating Intelligence

* How do we evaluate levels of intelligence?

Robert Dilts: Identlty
Six logical levels of thinking or situation Values
N Capabilities
NLP origin
Also as change mngt model Behaviours
Environment
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Psychologist definition of intelligence

This is a big, ambiguous question to which there is no settled answer. But here’s one answer, offered by a
group of 52 psychologists in 1994:

“Intelligence is a very general mental capability that, among other things, involves the ability to reason, plan,
solve problems, think abstractly, comprehend complex ideas, learn quickly and learn from experience.”

It is not merely book learning, a narrow academic skill, or test-taking smarts.
Rather, it reflects a broader and deeper capability for comprehending our surroundings

“catching on,” “making sense” of things, or “figuring out” what to do.

Source:

Mainstream Science on Intelligence: An Editorial With 52 Signatories, History, and Bibliography
LINDA S. GOTTFREDSON

University of Delaware
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Artificial Intelligence Human Intelligence

Created by human intelligence

Artificial Intelligence vs
Human Intelligence

ocess information faster

Highly objective

Mare accurate

Cannot adapt to.changes well

Cannot multitask that well

Below average social skills

dapt to chan

¢ multitask
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What is Al?
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Al : Collection of many different applications

Logistics & Mechatronics
Autonomous vehicles Text to Speech, Speech to text
i Robotics Voice recognition
Intelligent Agents Inspaction speech .
Recommender engines Chatbots, Digital Assistants
Expert Diagnosis Intelligent
Agents a ificial Intelligence Natural ContntAnalyss,

Segmentation,

iati Language Extraction, Generation,
Association,

Processing  Translation, Q&A

Network analysis 4 Cogniti i
L recognition Machine CRNIENE Prasoning
Fraud & Anomalies :
Learning
Predicting & Planning, ) Synthetics Synthetic human
Trends over time [ orecasting Heep Deep fake (detection)
Learning
. Vision & .
Correlations, Causality, Regression motion Image recognition

Gesture analysis

. . L Biometrics & identity
Organising, Sorting and Finding Aigrishited Raality

Influence analysis

Classification
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Al : Types of solutions

Humanlike Engagement

* Chatbots,

Automating & Optimizing

* Process Optimization * Forecasting

Generating Insight

Virtual Assistants
» Natural Language
Processing

+ Computer Vision

« Automating Tasks

+ Classification

* Find and Interpret
Patterns
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Al : Taxonomy

JRCTECHNICAL REPORTS

Source EU Al Watch:
Defining Artificial Intelligence 2.0

Al taxonomy

Al domain Al subdomain

Knowledge representation

Reasoning Automated reasoning
Common sense reasoning
Planning and Scheduling

Planning Searching
Optimisation

Learning Machine learning

Communication

Natural language processing

Perception

Computer vision

Audio processing

Integration and

Multi-agent systems
Rabotics and Automation

Interaction
Connected and Automated vehicles
Transversal -
Services Al Services
Al Ethics

Ethics and Philosophy

Philosophy of Al
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Al definition

S < R
Computer Language Machine Robotics Virtual
vision learning assistants

“Artificial Intelligence (Al) is intelligence exhibited by machines, with cognitive
functions that are associated to humans. Cognitive functions include all aspects
of perceiving, reasoning, learning, and problem-solving”
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More definitions

The term "artificial intelligence" means a machine-based system that can, for a
given set of human-defined objectives, make predictions, recommendations, or
decisions influencing real or virtual environments

Field of study that gives computers the abilty to learn without being explicitly
programmed. (Arthur Samuel, IBM 1959)

* Intelligence demonstrated by machines.

* “Intelligent agents” perceiving their environment, learning from experience and
taking actions to achieve a goal. (Computer science view)

* Some traditional goals are sometimes called narrow or weak Al:

* Reasoning, planning, learning, natural language processing, image recognition...
» Artificial general intelligence (AGl), sometimes called strong Al:

* Performs a full range of human abilities

* Some predict it will be 2050 before we can achieve this

* Large Language models are a big step forward
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Even more definitions

Artificial Intelligence is the science of training machines to perform human tasks

Al is the simulation of human intelligence in machines
Al is autonomous and adaptive systems

An Al system is a machine-based system that can, for a given set of human-defined
objectives, make predictions, recommendations, or decisions influencing real or virtual

environments. Al systems are designed to operate with varying levels of autonomy. (OECD)

Artificial Intelligence is a concept, a term for all those situations where a computer does
things that seem human, like perceive, reason, learn and act
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Common features

Multiple definitions exist but common features
in Al definitions are:

* Perception of the environment, including the
consideration of the real world complexity

* Information processing: collecting and interpreting inputs
(in form of data)

* Decision making (including reasoning and learning): taking
actions, performance of tasks (including adaptation,
reaction to changes in the environment) with certain level
of autonomy

* Achievement of specific goals: this is considered as the
ultimate reason of Al systems

Van Haren Publishing BV.

34 Van Haren Publishing©




Al : 3 variations

ASSISTED INTELLIGENCE

Humans comprehend data
E nerate in: S

Technology automates a
subset of claims to adjudicate

Cruise control automatically
maintains a vehicle’s speed

Health monitors track
vital signs and identify risks

Machine learni
human

Insurance claims processing

*a

Clinical and utilization data help
determine medical necessity

Transportation

Lane detection systems
use sensors to aid drivers

Life sciences

4

Al predicts adverse drug
events that can be prevented
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Artificial intelligence decides
and executes autonomously

s

System pays/denies all claims
in real time based on patterns

Self-driving cars operate
with sensors and software

~

An algorithm-powered bionic
pancreas regulates glucose

49

Artificial
Intelligence

Machine
Learning

“Big Data"
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