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What a well informed person should know

https://mco.dev/IntroAI.pdf

https://mco.dev/about


Logistics

•  1 session x 6 hours (15 Nov 2025) 
•  Format: lectures, demos, and discussions 
•  Seven minute break every hour + one hour lunch break 
•  Toilets 

•  M: Ground, 1st, 2n,d and 5 
•  F:  Ground, 1st, 3rd, 4th, and 6th   

•  Videos: Welcome to City Lit, Safety at City Lit 
•  My email: Marc.Cohen@citylit.ac.uk (reach out any time) 
•  IT Support: ItHelpDesk@citylit.ac.uk

https://www.youtube.com/watch?v=Kax4D8WG_Xs
https://www.youtube.com/watch?v=yOKDCtqrrlc
mailto:Marc.Cohen@citylit.ac.uk
mailto:ItHelpDesk@citylit.ac.uk




Prerequisites

• You are human (bots not allowed) 

• You are curious about AI and want to learn more 

• No technical knowledge required 

• No programming required 

• No maths required



Goals

• Understand what AI is and how it works 

• Learn a little about the history of AI 

• Gain a sense of what AI can do for you (and try it yourself) 

• Appreciate some of the risks and pitfalls 

• Be able to have an intelligent conversation about AI



Non-Goals

• Deep dive into technology or maths 

• Definitively answer profound ethical and societal questions 

• Predict the future
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A Personal Story 
Part 1 - An idea



August 2016



March 2023

Wouldn’t it be 
cool to have a 
free quiz game 
for everyone 
powered by AI?



Part 2 - AI as support service





https://medium.com/google-cloud/quizaic-a-generative-ai-case-study-ddbd64617395


Let’s play!

https://quizaic.com


Early Prompt

Generate a {num_questions} multiple choice quiz 
questions based on category {topic}.

Generate a {num_questions} multiple choice quiz 
questions in Swedish based on category {topic}.

Generate a {num_questions} multiple choice quiz 
questions based on category {topic} in Swedish.



Current 
Prompt

You are a trivia expert. 
Generate a set of multiple choice quiz questions. 

Category: {topic} 
Quiz difficulty level: {difficulty} 
Number of questions: {num_questions} 
Number or responses per question: {num_answers} 
Quiz language: {language} 

RULES: 
- Accuracy is critical. 
- Each question must have exactly one correct response, 
selected from the responses array. 
- Output should be limited to a json array of questions, each 
of which is an object containing quoted keys "question", 
"responses", and "correct". 
- Don't return anything other than the json document. 

OUTPUT:



Part 3 - AI as coding agent



https://blog.google/technology/developers/introducing-vibe-coding-in-google-ai-studio/


http://ai.studio


Definitions



•  Artificial Intelligence 

•  Machine Learning 

•  Neural Network 

•  Deep Learning 

•  Generative AI

Photo by Stefan on Unsplash

https://unsplash.com/@stergro?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
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Definition:  
Artificial Intelligence

The creation of algorithms and 
systems capable of performing tasks 
that typically require human 
cognition, such as learning, 
reasoning, perception, decision-
making, and natural language 
processing.

 Photo by Andrea De Santis on Unsplash 

https://unsplash.com/@santesson89?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
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Definition:  
Machine Learning

The use and development of 
computer systems that are able to 
learn and adapt without following 
explicit instructions, by using 
algorithms and statistical models to 
analyze and draw inferences from 
patterns in data.

 Photo by Andrea De Santis on Unsplash 

https://unsplash.com/@santesson89?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/black-and-white-robot-toy-on-red-wooden-table-zwd435-ewb4?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash


Definition:  
Neural Networks

A machine learning (ML) 
technique that uses a 
network of interconnected 
layers of nodes to process 
data in a way that bears 
some resemblance to the 
human brain.

https://www.youtube.com/watch?v=aircAruvnKk


Definition:  
Deep Learning

A type of machine learning that uses 
multi-layer neural networks to train 
computers to process data and make 
human-like decisions.  Deep learning 
systems learn from large amounts of 
data, including images, text, audio, 
and video to recognize patterns, 
make predictions, and automate 
tasks. 

https://www.amazon.co.uk/Learning-Python-Second-Fran-C3-A7ois-Chollet-dp-1617296864/dp/1617296864/ref=dp_ob_title_bk


Definition:  
Generative AI

Deep-learning models 
that can generate high-
quality text, images, 
video, and other 
content based on the 
data they were trained 
on.

https://thispersondoesnotexist.com/


Artificial 
Intelligence

Machine 
Learning

Neural 
Networks

Deep 
Learning

Generative 
AI





AI History



• Founders 
• Timeline

How did we get here?

https://www.masswerk.at/keypunch/


Ada Lovelace
Ada Lovelace (1815–1852) worked with 
Charles Babbage on his design for the 
Analytical Engine, a mechanical general-
purpose computer that was never built. In her 
famous notes, she described how such a 
machine could manipulate symbols 
according to rules — not just numbers — and 
even envisioned it creating music or art. This 
foresight is often seen as a conceptual 
precursor to artificial intelligence, since she 
recognized the potential for machines to 
process abstract patterns beyond calculation.



Alan Turing
Alan Turing (1912–1954) laid the theoretical 
foundations of computer science with his 
concept of the “universal machine,” showing 
that a single device could simulate any other 
computational process. In his 1950 paper 
“Computing Machinery and Intelligence,” he 
proposed the Imitation Game (now called the 
Turing Test) as a way to consider machine 
intelligence. His ideas established core 
questions about whether and how machines 
could think, making him one of the intellectual 
founders of artificial intelligence.

https://history.computer.org/pioneers/turing.html


The Turing Test (1950)

If a machine could carry on a 
conversation that was indistinguishable 
from a conversation with a human being, 
then it was reasonable to say that the 
machine was “thinking". This was the first 
serious proposal about how humanity 
might achieve artificial intelligence.

By Juan Alberto Sánchez Margallo - File:Test_de_Turing.jpg, CC BY 2.5



https://arxiv.org/html/2405.08007v1


https://www.astralcodexten.com/p/how-did-you-do-on-the-ai-art-turing


Claude Shannon
Claude Shannon (1916–2001), often called the 
“father of information theory,” laid the groundwork 
for modern digital communication and data 
processing. His 1948 paper defined concepts like 
bits and entropy, enabling the mathematical 
treatment of information and uncertainty. While 
not an AI researcher per se, his theories on 
communication and symbolic processing directly 
influenced early artificial intelligence, machine 
learning, and pattern recognition.



Karen Spärck Jones
Karen Spärck Jones (1935–2007) was a 
pioneering computer scientist in natural 
language processing and information 
retrieval. She introduced the concept of 
inverse document frequency (IDF), which, 
combined with term frequency, became the 
foundation of modern search engines. Her 
work made it possible for computers to rank 
documents by relevance, a breakthrough 
that continues to underpin AI-driven search 
and text analysis today.



Geoffrey Hinton
Geoffrey Hinton (b. 1947) is widely known as the 
“godfather of deep learning” for his pioneering 
work on artificial neural networks. He helped 
popularize the backpropagation algorithm in the 
1980s and later co-developed deep belief networks, 
showing how multiple layers of representations 
could be learned. His group’s success with AlexNet 
in the 2012 ImageNet competition demonstrated 
the power of deep learning, sparking today’s 
revolution in computer vision, natural language 
processing, and generative AI.



Demis Hassabis
Demis Hassabis (b. 1976) is the co-founder 
and CEO of DeepMind, a leading AI research 
company acquired by Google in 2014. Trained 
as both a neuroscientist and computer 
scientist, he pushed for biologically inspired 
approaches to AI, leading to breakthroughs 
such as AlphaGo, the first system to defeat a 
world champion in Go, and AlphaFold, which 
solved the decades-old protein folding 
problem. His leadership has made DeepMind 
central to advancing deep reinforcement 
learning and AI for scientific discovery.





AlphaGo

0:00 - 2:00

https://www.youtube.com/watch?v=WXuK6gekU1Y


AlphaFold

https://www.youtube.com/watch?v=gg7WjuFs8F4


1950

Alan Turing publishes 
"Computing Machinery 
and Intelligence," 
introducing the Turing 
Test.

1836

Charles Babbage & 
Ada Lovelace design 
the Analytical Engine, 
an early mechanical 
general-purpose 
computer.

1956

John McCarthy, Marvin 
Minsky, Nathaniel 
Rochester, and Claude 
Shannon organize the 
Dartmouth Conference, 
coining the term "Artificial 
Intelligence."

AI Development Timeline

1952

Arthur Samuel developed 
a program to play 
checkers, which is the 
first to ever learn the 
game independently.

1958

John McCarthy created LISP, 
the first programming 
language for AI research, 
which is still in popular use 
to this day.

1959

Arthur Samuel created 
the term “machine 
learning” in a speech 
about teaching machines 
to play chess better than 
the humans who 
programmed them.

http://infolab.stanford.edu/pub/voy/museum/samuel.html
https://youtu.be/aygSMgK3BEM?feature=shared&t=52


1997

IBM's Deep Blue 
defeats world 
chess champion 
Garry Kasparov.

AI Development Timeline

1972

The first AI winter 
begins as funding and 
interest decline due to 
unmet expectations. 

1974

Marvin Minsky and 
Seymour Papert publish 
Perceptrons, highlighting 
limitations in neural 
networks.

1980

The resurgence of AI 
interest due to expert 
systems like MYCIN 
(medical diagnosis) and 
DENDRAL (chemical 
analysis). 

1986

David Rumelhart, 
Geoffrey Hinton, and 
Ronald Williams publish 
the backpropagation 
algorithm, revitalizing 
neural networks.

1965

Joseph Weizenbaum created 
the first “chatterbot” (later 
shortened to chatbot), ELIZA, 
a mock psychotherapist, that 
used natural language 
processing (NLP) to converse 
with humans.

1965

Edward Feigenbaum and 
Joshua Lederberg 
created the first “expert 
system” to replicate the 
decision-making abilities 
of human experts.

https://web.njit.edu/~ronkowit/eliza.html
https://web.njit.edu/~ronkowit/eliza.html
https://web.njit.edu/~ronkowit/eliza.html
https://www.computer.org/profiles/edward-feigenbaum
https://www.computer.org/profiles/edward-feigenbaum


AI Development Timeline

2006

Geoffrey Hinton and 
colleagues publish a 
paper on deep belief 
networks, sparking 
renewed interest in 
neural networks. 

2009

Fei-Fei Li launches 
ImageNet, a large-
scale visual database 
for object recognition.

2012

AlexNet, developed by 
Alex Krizhevsky, Ilya 
Sutskever, and Geoffrey 
Hinton, wins the 
ImageNet competition. 

2011

Watson (created by IBM) 
won Jeopardy against two 
former champions in a 
televised game.

2011

Apple released Siri, 
the first popular 
virtual assistant.

2012

Jeff Dean and Andrew 
Ng at Google trained a 
neural network to 
recognize cats.

2012

3,000 leaders signed an 
open letter to the worlds’ 
government systems 
banning the use of 
autonomous weapons in war.

https://www.ibm.com/ibm/history/ibm100/us/en/icons/watson/


2015

DeepMind's AlphaGo 
defeats professional 
Go player Lee Sedol. 

2020

OpenAI releases 
GPT-3, a powerful 
language model 
with 175 billion 
parameters.

2020

DeepMind's 
AlphaFold makes 
significant progress 
in protein folding. 

AI Development Timeline

2017

Two Facebook chatbots 
converse and learn how to 
negotiate and developed 
their own shorthand 
language, completely 
autonomously.

2017

Google publishes 
“Attention is all you 
need”, unveiling the 
Transformer.

2022

Generative AI 
goes mainstream 
with ChatGPT

2024

Open source AI  
era begins  

2018

Chinese Alibaba beat 
humans on Stanford 
reading and 
comprehension test.



Use of Deep Learning at Google



Google’s AI Awakening

https://www.nytimes.com/2016/12/14/magazine/the-great-ai-awakening.html


Industry Adoption





“Spending on data centers, which are filled with the company’s 
chips, accounted for 92 percent of the country’s gross domestic 
product growth in the first half of the year…”



Why did everything  
change so quickly?

A perfect storm:
• Moore’s Law
• GPUs 
• Cloud Computing 
• Data abundance 
• Github + Open Source 
• New & improved techniques
• Transformers

 Photo by Max LaRochelle on Unsplash 

https://unsplash.com/@maxlarochelle?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/lightning-strike-at-night-uu-Jw5SunYI?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash


Demos & Exercises



Which service(s) should I use?

Model Best for Positives Negatives
ChatGPT 💻 🟢 Flexible; strong reasoning 🔴 Hallucinations; paid
Claude ✍ 🟢 Long context; safe 🟡 Fewer integrations
Gemini 🔎 🟢 Google apps; multimodal 🟡 Privacy
Copilot 📊 🟢 MS Office; enterprise 🟡 Outside MS

Perplexity 📚 🟢 Search; cites 🟡 Less creative
Mistral 🛠 🟢 Open; efficient 🟡 Small ecosystem
Meta 💬 🟢 Free; easy 🔴 Privacy; weak



Should I pay for an AI service?



Discussion topic:  
How are you using AI?



Some guidelines

• Learn domain-specific best practices 

• Question everything (play devil’s advocate) 

• Ask for references 

• Get multiple opinions 

• Human plus machine 

• Cross-check with other models



My Usage Examples



Does this look familiar?





A Better Google

• Answers instead of links 

• No ads! (yet)





General Advice



Caveat Emptor



Travel Agent



ChatGPT can see!



Second Opinion



https://www.nytimes.com/2025/10/30/well/chatgpt-health-questions.html?unlocked_article_code=1.zU8.-FLe.aFEavO9NPSFT&smid=url-share


Writing Assistance

https://chatgpt.com/share/6909d537-53fc-8011-b2dc-ef1fe9f07758


Writing Assistance

https://openai.com/chatgpt/use-cases/student-writing-guide/


Language Practice



Consumer Advice



Personal IT Expert



Financial Expert



Video Summarization - Gemini



Research Assistant - notebooklm.google.com

https://notebooklm.google.com/


Text to Image - Midjourney

https://www.midjourney.com/


Text to Image - Gemini

https://minimaxir.com/2025/11/nano-banana-prompts/


Text to Music

https://suno.com/create


Text to Video

Slow zoom to a medium shot of a seated 
middle aged man singing and playing guitar 
passionately on a dark stage, lit by a single, 

dramatic spotlight from the front. He has his 
eyes closed, capturing an emotional 

moment. Photorealistic, cinematic. The 
character's face and dress should be derived 

from the face in the attached photo. Have 
him play Neil Young's "Heart of Gold".

https://drive.google.com/file/d/1hiSDQnq_O1cDmqv3mb11F5GHkavXuvyB/view?usp=sharing


Text to Video

https://labs.google/flow


Text to Software

https://aistudio.google.com/apps/drive/1zVxXBBQftc8KW26F1WTQR4FeyLgRssuy?showPreview=true&showAssistant=true


Now you try it!
chatgpt.com gemini.google.com



Mechanics



How does AI work?



Puppy vs. Muffin



Not so easy



“The brown quick fox jumps over the lazy dog.”



English Adjective Order

1. Quantity or number
2. Quality or opinion
3. Size
4. Age
5. Shape
6. Colour
7. Proper adjective
8. Purpose or qualifier



Machine learning is 
learning from rules  
*plus experience* 



- Alan Turing, 1950

“Instead of trying to produce a program to 
simulate the adult mind, why not rather try to 

produce one which simulates the child’s mind?”

This is the main idea behind Machine Learning



Paradigm Shift



Types of Machine Learning

Supervised Learning 

•labeled data 

•learn relationships 

Examples: 

•spam detection 

•image classification

Unsupervised Learning 

• unlabeled data 

• find data structure 

Examples: 

• customer segmentation 

• anomaly detection

Reinforcement Learning 

•reward based 

•find optimal strategy 

Examples: 

•game playing 

•autonomous driving



Supervised Learning

• 2009 - world’s most advanced computer can’t tell a cat from a dog 

• 2012 - solved by Google *but* required 16,000 computers! 

• 2015 - Microsoft, Google beat humans at image recognition 

• 2019 - AI beats Stanford radiologists in chest X-ray diagnostics competition

Cats vs. Dogs



Unsupervised Learning

https://www.scientificamerican.com/article/how-recommendation-algorithms-work-and-why-they-may-miss-the-mark/


Reinforcement Learning

https://www.youtube.com/watch?v=TmPfTpjtdgg


Types of Machine Learning

Supervised Learning 

•labeled data 

•learn relationships 

Examples: 

•spam detection 

•image classification

Unsupervised Learning 

• unlabeled data 

• find data structure 

Examples: 

• customer segmentation 

• anomaly detection

Reinforcement Learning 

•reward based 

•find optimal strategy 

Examples: 

•game playing 

•autonomous driving

We’ll focus on this category



Neural Networks



Which digit is this?



The MNIST Challenge

https://colab.research.google.com/github/mco-gh/DL-Workshop/blob/master/mco_mnist_lab.ipynb


(watch 2:40-5:30, 15:18-16:20)

2:40 - 5:30

https://youtu.be/aircAruvnKk?si=JIv93E4PowTvNF4l&t=163


https://mco-mnist-draw-rwpxka3zaa-ue.a.run.app/


Training





The Training Process



https://observablehq.com/@marcacohen/visualizing-gradient-descent


https://teachablemachine.withgoogle.com/


0:00 - 3:10

https://www.youtube.com/watch?v=LPZh9BOjkQs


Using AI Safely

Ethics



Discussion topic:  
What are some of your concerns about AI?



Here’s my short list…

• Privacy 

• Bias 

• Misinformation 

• Military Use of AI 

• Employment 

• Environment 

• Copyright 

• Society



Privacy

• “If you’re not paying for it, you’re the product”. 

• AI interactions probably being used just like web searches. 

• How many times have you read the terms & conditions? 

• New privacy threats are emerging every day. 

• Companies cannot be trusted to self-govern.



Bias
• This revolution is built by mostly young, college educated, white 

men living in Northern California. 

• ML models are a direct reflection of their training data. 

• AI propagates unconscious bias.

A father and his son are in a car accident. 
The father dies. The son is rushed to the ER.  
The attending surgeon looks at the boy and says,  
“I can't operate on this boy. He's my son!”  
How can this be?



Misinformation

• It’s easier than ever to lie. 

• Serious threats to democracy 

• Education is critically important. 

• Can we use AI to counter these threats? 

• Example:  fullfact.org 

• Why are efforts like Full Fact underfunded?

http://fullfact.org


Misinformation



• AI is being used to process battlefield data, target individuals, and 
make real time decisions. 

• AI is beginning to be used in autonomous weapons. 

• Companies cannot be trusted to self-govern. 

• Example:  Google’s Project Nimbus somehow doesn’t contradict 
Google’s AI Principles 

• Again, companies cannot be trusted to self-govern. 

Military Use of AI

https://www.aljazeera.com/news/2024/4/23/what-is-project-nimbus-and-why-are-google-workers-protesting-israel-deal


Employment

• Will most employees become obsolete? 

• Innovation has always done this but AI takes it to a new level. 

• There will undoubtedly be massive job losses, but also many new 
opportunities. 

• Knowing how to leverage AI will be one of those opportunities. 

• Example:  software engineers => systems engineers 

• People will be need to operate at a higher level of abstraction 

“As an employee, you're not paid to 'know x', or 'write programs’,
you're paid to be useful.” - Ian Miell



https://www.anthropic.com/news/the-anthropic-economic-index


Environment

• Carbon footprint of training one model = lifetime emission of 5 cars 
• Computation to train the doubles every 3.4 months 
• AI infrastructure consumes 6x water used by Denmark 
• AI ships require rare earth elements, mined in environmentally destructive ways. 

https://wapo.st/48aGMzj


Copyright

• AI companies are getting a free ride. 

• Did you get your ChatGPT royalty check for your blog articles? 

• Companies should have to license everything they train with

https://www.nytimes.com/2023/12/27/business/media/new-york-times-open-ai-microsoft-lawsuit.html


https://www.404media.co/openai-furious-deepseek-might-have-stolen-all-the-data-openai-stole-from-us/


Society

https://www.nytimes.com/2025/01/15/technology/ai-chatgpt-boyfriend-companion.html


Society

https://www.nytimes.com/video/podcasts/100000010498770/are-ai-companions-dangerous-to-teenagers.html?smid=url-share


Society

https://www.nytimes.com/2025/08/26/technology/chatgpt-openai-suicide.html?unlocked_article_code=1.y08.8OZY.nTwVIe6jNT-l&smid=url-share


 Photo by Mathilda Khoo on Unsplash 

Where is all this going?

The Future

https://unsplash.com/@mcthilda?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/person-holding-clear-crystal-ball-HLA3TAFQuQs?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash


In mid-September 2025, we detected suspicious activity that later 
investigation determined to be a highly sophisticated espionage 
campaign.

The threat actor—whom we assess with high confidence was a Chinese 
state-sponsored group—manipulated our Claude Code tool into 
attempting infiltration into roughly thirty global targets and succeeded in 
a small number of cases.

We believe this is the first documented case of a large-scale cyberattack 
executed without substantial human intervention.

https://www.anthropic.com/news/disrupting-AI-espionage
https://www.claude.com/product/claude-code


Benchmarking Intelligence

• Benchmarks are comparative tests. 
• Narrow skills (math, code, Q&A) 
• Broad tasks (agents with tools) 
• Scores ≠ general intelligence; they’re just capability 

snapshots.



What’s improving/lagging?

• Math/logic and code: steep gains

• Open-ended, multi-tool tasks: improving but brittle

• Multimodal academic exams: capable, still sensitive to 

prompts






https://carnegieendowment.org/research/2025/01/ai-has-been-surprising-for-years


So where is this going?
• The AI revolution is in peak hype, but it will clearly 

have deep, long lasting impacts on society. 
• Separating the value from the hype is a critical skill. 
• Smart people will rethink how they can add value in 

the new world. 
• Superintelligence is coming, sooner than predicted. 
• When we get there, all bets are off.



Four Key Questions

1. Are language models intelligent? 
2. Can humans be trusted with this tool?  
3. Is AI a net good for society? 
4. Are we doomed?



My Answers
1. Are language models intelligent? 

• Yes. Are we really that different from LLMs? 
• Turing paraphrased: intelligence is as intelligence does. 

2. Can humans be trusted with this tool? 

• Clearly not. Our track record for deploying technology responsibly is not great. 
• But stopping the train is unrealistic. 

3. Is AI a net good for society? 

• All tools are neutral. It’s how we use them that matters. 
• We've been on this path for a while (internet, smart phones, social media). 
• We need more regulation. It’s not moving in that direction. 

4. Are we doomed? 

• Possibly (21:55 - 24:36) 

https://youtu.be/N1TEjTeQeg0?feature=shared&t=1315


- Geoff Hinton

“There are very few examples of more intelligent 
things being controlled by less intelligent things” 



 Photo by Mathilda Khoo on Unsplash 

Closing Thoughts

https://unsplash.com/@mcthilda?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/person-holding-clear-crystal-ball-HLA3TAFQuQs?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash


• high level programming languages 
• portable operating systems 
• personal computers 
• the internet and the world wide web 
• search engines (esp. Google) 
• mobile phones 
• smart phones 
• cloud computing 
• the data science boom 
• the AI revolution

I’ve navigated a few changes



Ok, but how?



Ok, but how?

Stay curious



Ok, but how?

Communication 
is the most 

important skill



Ok, but how?

Be open to opportunity 
(embrace change)



Ok, but how?

Be a lifelong learner



Ok, but how?

Be intentional 
(make plans)

Photo by Glenn Carstens-Peters on Unsplash

https://unsplash.com/@glenncarstenspeters?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/person-writing-bucket-list-on-book-RLw-UC03Gwc?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash


Slides

mco.dev/introAI.pdf

https://mco.dev/introAI.pdf


This is for everyone


