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How generative AI works
A very rough guide

Image: DALL-E 3/GPT-4 (Chat GPT)
Prompt: a pile of cascading question marks in a 3d rendered style
Image: DALL-E 3/GPT-4 (Chat GPT)
Prompt: an image of a ai neural network in a futuristic digital art style



About me

2Image: DALL-E 3/GPT-4 (Chat GPT)
Prompt: A boy at a desk looking at a black 1990s computer screen with green text, slightly abstract
Image: DALL-E 3/GPT-4 (Chat GPT)
Prompt: A boy at a desk looking at a black 1990s computer screen with green text, slightly abstract

www.linkedin.com/in/
jarsto-van-santen



3Image: DALL-E 3/GPT-4 (Chat GPT)
Prompt: 3d digital art of glowing question marks on a dark plain spelling out the word WHY in capital letters
Image: DALL-E 3/GPT-4 (Chat GPT)
Prompt: 3d digital art of glowing question marks on a dark plain spelling out the word WHY in capital letters



• AI Basics

• LLMs

• Making a TLM

• Image Generators

• Weaknesses

• Closing Remarks

What we’ll be doing – a very rough guide
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What we won’t be doing…
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N-dimensional vector maths
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But First



• We’ll be making our own TLM:
• It will only be able to add one word 

to a sentence
• It will only know about a few animals
• It will be truly tiny
• It will not be particularly intelligent
• It needs you input! 
• It won’t ask for any personal data.

• Scan to QR code!

Tiny Language Model
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https://tbb.jvsanten.nl/
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AI Basics

29 slides left to go
https://tbb.jvsanten.nl/



AI (artificial
intelligence)

ML 
(machine 
learning)

DL (deep
learning)

AI / ML
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AI Basics: Neural Networks
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• Classical programs use boolean 
logic (1/0, true/false, on/off)

• AI isn’t that absolute:
• This is probably a dog
• This is probably the right colour for 

this pixel
• This is probably the next word

AI Basics: Fuzzy Logic
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• Fuzzy logic is about probability

• Probability means there are 
errors

• 80% probably a dog =

• 1 in 5 times not a dog

AI Basics: Fuzzy Logic

Images: Stable-Diffusion – Model: Realistic Vision v1.4
Prompts: a golden retriever dog on a lawn, a cat on a lawn 12



AI Basics: Training Data
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Images: Stable-Diffusion – Model: Realistic Vision v1.4
Prompts: a golden retriever dog, a grey tabby cat, a domestic pet hamster

DOG CAT HAMSTER



AI Basics: Training
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Images: Stable-Diffusion – Model: Realistic Vision v1.4
Prompts: a golden retriever dog, a grey tabby cat, a domestic pet hamster



AI Basics: Result

Images: Stable-Diffusion – Model: Realistic Vision v1.4
Prompts: a golden retriever dog on a lawn, a cat on a lawn 15
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AI Basics: Training Data
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Images: Stable-Diffusion – Model: Realistic Vision v1.4
Prompts: a golden retriever dog, a grey tabby cat, a domestic pet hamster

DOG CAT HAMSTER
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Large Language 
Models

20 slides left to go
https://tbb.jvsanten.nl/



• NLP – Natural Language 
Processing

• Doesn’t work well with  
binary/boolean logic

• Binary: a word means something, 
or doesn’t, however…

Computers & Language
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In 2022 Queen 
Elizabeth died.

Freddie Mercury
was the lead 
vocalist in Queen.

I think … is a bit of a 
drama queen.
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Problems Pre-LLM

18 slides left to go
https://tbb.jvsanten.nl/



Keywords & Rules

https://www.digitaltrends.com/computing/microsoft-clippy-comes-back-
to-microsoft-teams/
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More advanced, but still…

Twitter/X - @Erika_Jsantos
Via https://www.babbel.com/en/magazine/15-best-google-translate-fails 22
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The Breakthrough

13 slides left to go
https://tbb.jvsanten.nl/



Transformers & Attention

Attention is all you need
Paper via: https://arxiv.org/abs/1706.03762 - 2017-06-12 25



Feed Forward

26

Pr
e-

pr
oc

es
si

ng
Post-processing



Recurrent
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• Input (context) gets loaded

• Every ‘head’ weighs its own 
representation of the context

• Weights are combined to predict the 
most probable next word. En then the 
next, and the one after that, and so on.

Probably…

28Image: Attention is all you need
Paper via: https://arxiv.org/abs/1706.03762 - 2017-06-12
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Understanding Words



• LLM training converts words to 
vectors

• OED: “a quantity having direction 
as well as magnitude”

• GPT-3 used vectors modelled in 
a 1750 dimensional space, later 
models have not disclosed this…

Vectorisation

Image: 3D Vector – User: Adcx – Creative Commons
Via: https://en.m.wikipedia.org/wiki/File:3D_Vector.svg 30



• Take the vector for king (in 1750+ 
dimensions)

• Subtract: the vector for ‘male’

• Add: the vector for ‘female’

• Closest vector to result: queen

The standard example

Image: 3D Vector – User: Adcx – Creative Commons
Via: https://en.m.wikipedia.org/wiki/File:3D_Vector.svg 31



The standard example
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What we won’t be doing…
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N-dimensional vector maths
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Flattening it down
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• Words -> tokens

• Capital letters

• Punctuation

• Variations and structures

Complications

35
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Our Own TLM

1 slide left to go
https://tbb.jvsanten.nl/



• Can only do one thing: adding 
one word to a sentence

• Only knows about animals

• Truly tiny & not particularly 
intelligent yet

Tiny Language Model
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Petable Pets

Cat Dog

Randomness

Image: pixabay.com nr. 2699387 – By: PuellaDocta 39



• We predict the next word(s) in 
the context

• How do we make that a 
conversation?

• By setting up the right context, of 
course…

From adding a word to conversation

Attention is all you need
Paper via: https://arxiv.org/abs/1706.03762 - 2017-06-12 40
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Agents



42
Kevin Liu @kliu128
Twitter/X



Kevin Liu @kliu128
Twitter/X 43



Reddit, r/GPT3
44
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Refinement



• Reinforcement

• Learning

• (from)

• Human

• Feedback

RLHF

ChatGPT – GTP-4o – 2024-09-01 46



RLHF

47

Pr
e-

pr
oc

es
si

ng
Post-processing



48

Image Generators



• DALL-E, Midjourney, Stable-
Diffusion…

• All start by using a Language 
Model (to process input)

• Fortunately: we now have a 
rough idea on that part

Text to image
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Diffusion

Image: https://developer.nvidia.com/blog/improving-diffusion-models-
as-an-alternative-to-gans-part-1/ 50



Generation

Images: Stable-Diffusion – Model: Realistic Vision v1.4 - Seed: 12345678901
Prompts: kid in Halloween costume 51



Generation

Images: Stable-Diffusion – Model: Realistic Vision v1.4 - Seed: 23456789012
Prompts: kid in Halloween costume 52
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Weaknesses



Too little data in training

GPT3.0 Davinci-002 trying to finish ‘Ik worstel’ with too little Dutch data 54



Too little data in training

Extracting Training Data from Diffusion Models
Via: https://arxiv.org/abs/2301.13188 55



Variation: Specific Matching

https://nytco-assets.nytimes.com/2023/12/NYT_Complaint_Dec2023.pdf 56



Bias in training data

Images: Stable-Diffusion – Model: Realistic Vision v1.4 - Seed: 1 t/m 9
Prompts: kid in halloween costume & child in halloween costume 57



Understanding…
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Hallucinations

ChatGPT not noticing it wasn’t in image 
generation mode early on… 59



Poison Pills

Prompt-Specific Poisoning Attacks… via arxiv.org arXiv:2310.13828
Article: gamesradar.com/world-of-warcraft-community-creates-fake-character-to-fool-ai/ 60
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Closing Remarks



GenerativeGenerative

62Image: DALL-E 3/GPT-4 (Chat GPT)
Prompt: an image that illustrates the difference between 'generative' and 'creative'
Image: DALL-E 3/GPT-4 (Chat GPT)
Prompt: an image that illustrates the difference between 'generative' and 'creative'



Getting it wrong?

Facebook screenshots, via: https://news.sky.com/story/metas-ai-tells-facebook-user-it-has-
disabled-gifted-child-in-response-to-parent-asking-for-advice-13117975



Ethics and Impact

Joanna Maciejewska @AuthorJMac
Twitter/x



Questions?

Image: DALL-E 3/GPT-4 (Chat GPT)
Prompt: a pile of cascading question marks in a 3d rendered style, monochrome grey 65

Questions?



Image: DALL-E 3/GPT-4 (Chat GPT)
Prompt: a pile of cascading @ symbols instead of question marks in the same style as the last image

Contact

66

jarsto.vansanten@duo.nl

www.linkedin.com/in/
jarsto-van-santen

Contact

Image: DALL-E 3/GPT-4 (Chat GPT)
Prompt: a pile of cascading @ symbols instead of question marks in the same style as the last image
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