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…and many more from tourism to public safety to fire management 
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My evolving thoughts on AI
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● I began studying AI as an undergrad 35 years 
ago. 

● PhD in Biology from UNM in 2005
● Now I build bio-inspired robotics and model 

complex adaptive systems
● I think of AI as a complex adaptive system 

that we are integrating into our complex 
socio-technical system

Iceland, near Grindavik



My evolving thoughts on AI
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● AI is exciting and scary!
○ AI will help solve scientific problems
○ Current AI encodes biases, 

promotes surveillance & 
concentrates power

○ AI codes even better than it writes
○ How will humans co-evolve with AI?

Highly accurate protein structure 
prediction with AlphaFold, Nature 2021

AI-assisted science is potentially revolutionary! 
Biomedicine: Antibiotics, therapeutics, 
diagnoses, vaccines …

Clean energy: materials for batteries, 
biodegradable plastics, smart grids, fusion(!?)

Business: logistics, supply chain management, 
boosting creativity
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● AI is exciting and scary!
○ AI will help solve scientific problems
○ Current AI encodes biases, 

promotes surveillance & 
concentrates power

○ AI codes even better than it writes
○ How will humans co-evolve with AI?

https://www.cnn.com/2024/02/04/asia/deepfake-cfo-scam-hong-kong-intl-hnk/index.html

https://www.theverge.com/2023/9/20/23882140/george-r-r-martin-lawsuit-openai-
copyright-infringement



My evolving thoughts on AI
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● AI is exciting and scary!
○ AI will help solve scientific problems
○ Current AI encodes biases, 

promotes surveillance & 
concentrates power

○ AI codes even better than it writes
○ How will humans co-evolve with AI? https://www.codedbias.com/

www.dailymaverick.co.za/article/2021-04-16-
this-weekend-were-watching-coded-bias/
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● AI is exciting and scary!
○ AI will help solve scientific problems
○ Current AI encodes biases, 

promotes surveillance & 
concentrates power

○ AI codes even better than it writes
○ How will humans co-evolve with AI?

How it started
Yikes! ChatGPT 

Can do my 
students’ 

homework!

How it’s going
Students: Use 
ChatGPT to do 
your homework!
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● AI is exciting and scary!
○ AI will help solve scientific problems
○ Current AI encodes biases, 

promotes surveillance & 
concentrates power

○ AI codes even better than it writes
○ How will humans co-evolve with AI?

Generate DALL-E prompts …

GPT4: A market scene in 2150 where 
humans buy tech enhancements for their 
bodies, while robots buy organic parts to 
feel more human.



How does AI work? Traditional algorithms vs. AI

Traditional algorithms vs. AI

Traditional computer programs are like recipes: 
step by step instructions to achieve a specified 
outcome.

A simple cake recipe
1. Preheat oven to 350 degrees F
2. Mix 2 cups sugar and 4 sticks butter 
3. Add 8 eggs
4. Mix in 3 cups flour 

...
Bake in greased pan for 50 minutes

11http://www.mykitchenintherockies.com/high-altitude-baking/



How does AI work? Traditional algorithms vs. AI

Traditional computer programs are like recipes: 
step by step instructions to achieve a specified 
outcome.

Traditional algorithms can fail, but we usually 
understand why

Generative AI is different: we usually can’t 
explain its predictions or its mistakes

A simple cake recipe
1. Preheat oven to 350 degrees F
2. Mix 2 cups sugar and 4 sticks butter 
3. Add 8 eggs
4. Mix in 3 cups flour 

...
Bake in greased pan for 50 minutes

12http://www.mykitchenintherockies.com/high-altitude-baking/

Unless you are at 
7000 feet

Context matters!



How does generative AI work? 

Large Language Models 
(LLM, like ChatGPT) use 
neural networks to find 
patterns & correlations in 
data. 

Patterns are used to make 
predictions.

Neural networks are pattern 
matching machines
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http://www.youtube.com/watch?v=aircAruvnKk


LLMs learn by predicting what word comes next 

Roses are red, violets are xxx

Cherries are red, grapes are xxx

Green means go, red means 
xxx
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How does generative AI work? 

Billions of nodes trained on 
billions of texts predict what 
word is likely to come next

Each word is a vector with 
1000’s of numbers, grouped by 
similarity

Neural networks are pattern 
matching machines 15

Paris - France
+ Germany = Berlin

https://arstechnica.com/science/2023/07/a-jargon-free-explanation-of-how-ai-large-language-models-work/

https://arstechnica.com/science/2023/07/a-jargon-free-explanation-of-how-ai-large-language-models-work/


This is tricky!
GPT = Generative Predictive Transformer

Transformers: “attention mechanisms” disambiguate multiple possible meanings, for example of 
BANK

LLMs can give wrong but plausible guesses

It is particularly difficult to recognize plausible falsehoods (BS!)
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Is scale all you need?

Computing today is 
a Trillion times more cost efficient 

than it was 35 years ago.

And a Trillion Trillion times more cost 
efficient than 35 years before that.

More transistors
Faster computation

More efficiency
More memory

More data
Faster algorithms

Bigger data centers
Faster innovation



Is scale all you need? 300 billion trillion 
calculations to train GPT-3 
on 500 billion words. 
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GPT-4 still makes up answers!

It’s been 18 months and GPT-5 
is not here yet



Scale is what big tech companies have!

https://medium.com/@johnadjanohoun/microsoft-and-openai-to-forge-
100-billion-supercomputer-for-ais-next-leap-2d5bbcf189f6

https://www.linkedin.com/pulse/saudi-arabia-goes-big-ai-40-billion-investment-ombrulla-d3eic



We are building Trustworthy 
AI for Science & Society

New Mexico AI Consortium (NMAIC):
UNM, Los Alamos & Sandia National Labs, 
NMSU, NMTech, CNM & industry partners 
are 

● Building trustworthy AI
● Training the AI workforce in New 

Mexico
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Our AI future



A truly intelligent AI would

● Augment human strengths & mitigate human weaknesses
● Empower us to think more broadly & deeply and from 

multiple perspectives
● Help us to leverage our collective human intelligence & 

extraordinary ability to communicate & collaborate to solve 
pressing problems

LLMs and Generative AI have not yet met this goal, 

but they hint that truly intelligent AI is possible
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Image by ChatGPT of AI helping 
humans to solve global problems 



Kennedy told America that we ALL had to 
contribute for America to reach the moon

AI is trained on data from
(almost) all of humanity

All of humanity needs to be engaged 
to shape the future of AI

John Powell
UC Berkeley Law 



Silent mind, awake,
AI's promise, boundless skies,

Humanity's guide.
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Resources
How AI works
https://arstechnica.com/science/2023/07/a-jargon-free-explanation-of-how-ai-large-language-
models-work/

Politico: legislation for transparency and audits
https://www.politico.com/news/magazine/2024/04/30/ai-legislation-states-mistake-00155006

Complexity & AI
https://www.newamerica.org/planetary-politics/policy-papers/how-complexity-thinking-can-help-
the-world-navigate-ai/

Moses & Gipson Rankin article on Trustworthy AI in Medicine
https://www.nature.com/articles/s44287-024-00049-2

AI and Algorithmic Justice Resources  @UNM & SFI

https://airesources.unm.edu/students.html

https://algorithmicjustice.cs.unm.edu/index.html

https://www.santafe.edu/research/projects/algorithmic-justice

melaniem@unm.edu https://moseslab.cs.unm.edu
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