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How to make this transition?
What is the key technology here?
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How to make this transition?
What is the key technology here?

Generative AI!



How Generative AI works?
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Probabilistic modeling
(principles of building models)

Deep Learning 
(parameterizations of distributions)

Software engineering 
(effective and efficient 
implementation of Generative AI)
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Three pillars of Generative AI



The first comprehensive book on Generative AI
Theory and code for GenAI:
Autoregressive models
Flow-based models
Variational Auto-Encoders
Diffusion models
Generative Adversarial Networks
Energy-based models
(new edition: under development) 
Score-based Models 
LLMs with Transformers
Generative AI Systems
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Tomczak, J. M. (2022). Deep Generative Modeling. Springer Cham



What can we do with 
Generative AI?
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Launched November 30, 2022

https://chat.openai.com/
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https://www.midjourney.com/
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https://stability.ai/
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https://github.com/features/copilot
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Gemini: A Family of Highly Capable Multimodal Models
https://deepmind.google/technologies/gemini
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https://segment-anything.com/
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https://openai.com/sora

Prompt: Photorealistic closeup video of two pirate ships battling each 
other as they sail inside a cup of coffee.



The future of Generative AI: 
The key to Industry 5.0
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Enterprise applications and use cases for GenAI
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Databricks, “The great acceleration: CIO perspectives on generative AI”



Generative AI in the pharmaceutical industry 
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https://www.isomorphiclabs.com/



Generative AI for drug discovery
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Generative AI + 
Deep Learning

>220k candidates 10k candidates

Drug 
filters Docking

5k candidates 1.4% of the 
original 

candidates2 hits identified
for viral infection and  

neurodegenerative diseases



Multimodal agents
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Xi, Zhiheng, et al., "The rise and potential of large language model based agents: A survey“, arXiv (2023)



Distributed Generative Multi-Agent Systems
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https://microsoft.github.io/autogen/

One agent = One machine

A single interface = Natural Language



Contract negotiating agents
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Co-Pilot & Auto-Pilot

Contract Intelligence



Conclusion
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Generative AI is the key!

Generative AI + Decision Making
Generative AI helps…
- programmers
- engineers
- machines to talk
- lawyers
- drug designers
- …
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Thank you!
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Contact: j.m.tomczak@tue.nl
jmk.tomczak@gmail.com

Generative AI Group: https://generativeai-tue.github.io/ www.amsterdamaisolutions.com
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