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About me

• Delft AI Lab for 

Medical Imaging

• Disclaimer: not a 

physicist! J



3

• Artificial intelligence

– Hope and hype

Outline

• AI for Medical Imaging

– Trustworthy AI

• AI and Photonics

– Sustainable AI



4

• Artificial intelligence

– Hope and hype

Outline

• AI for Medical Imaging

– Trustworthy AI

• AI and Photonics

– Sustainable AI



5

AI: between hope and hype

• ‘Artificial intelligence is a hype, a buzzword that we should 
not blindly pursue.’ 

• ‘AI will deepen my research and bring it a step further 
than it is now.’ 

• 4/5 Dutch scientists foresee that AI will have a 
considerable impact on society. 

• 2/3 believe that AI will have a radical impact on science.

https://www.nwo.nl/en/between-hope-and-hype 2020
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Scaling laws and emergent abilities of Large Language Models 

(LLMs)

https://cthiriet.com/blog/scaling-laws 2023

https://cthiriet.com/blog/scaling-laws
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Wei et al. Emergent abilities of LLMs, TMLR 2023

Scaling laws and emergent abilities of Large Language Models 

(LLMs)
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Beyond LLMs

• Real-world applications
– Autonomous vehicles

– Healthcare

– Energy

– Design and manufacturing

– etc.

• Scientific discoveries

– Protein Structure Prediction

– Drug Discovery

– Physics

– etc.
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Physics Nobel Prize

• The Nobel Prize in Physics 2024 was 

awarded jointly to John J. Hopfield 

and Geoffrey Hinton 

• "for foundational discoveries and 

inventions that enable machine 

learning with artificial neural 

networks"



12

Problems of AI?

• Trustworthiness: is ‘black box’ reliable for patients?
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Problems of AI?

• Sustainability: will we have enough power?
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AI for Medical Imaging
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Trustworthy AI for Medical Imaging

• Towards trustworthy AI

• Probabilistic vs. deterministic modelling of the AI 

black box 

deterministic

𝒚 = 𝒇(𝒙;𝒘)input 𝑥 output 𝑦



17

Trustworthy AI for Medical Imaging

• Towards trustworthy AI

• Probabilistic vs. deterministic modelling of the AI 

black box 

𝒚 = 𝒇(𝒙;𝒘)input 𝑥 output 𝑦

probabilistic
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+ data-driven in training AI

Trustworthy AI for Medical Imaging

• Towards trustworthy AI

• Knowledge-driven
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Trustworthy AI for Medical Imaging

• Towards trustworthy AI

clinical experts imaging physicists epidemiologists

• Collaborations, collaborations, and collaborations

The International 

SCMR Data Registry
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Uncertainty awareness
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Discovery from Data
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Discovery from Data

• In 1601, Kepler discovered 

that Mars’ orbit is an ellipse, 

after 4 years of analysis on the 

observational data

Johannes Kepler, 1571-1630

German astronomer, mathematician, 

astrologer, natural philosopher and writer 

on music. (Wikipedia)
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Discovery from Data



24

Discovery from Data

• AI Feynman

• Discovered 100 equations from the 

Feynman Lectures on Physics, from 

observation data, with noise 

resilience!

• Discovered Kepler’s equation in 

~10 seconds from observation data
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Discovery from Data

• AI Kepler: from data to discovery

“We look forward to the day when, for the first 

time in the history of physics, a computer, just like 

Kepler, discovers a useful and hitherto unknown 

physics formula through symbolic regression!”

Udrescu and Tegmark 2020, Science Advances
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Photonics and AI

• The explosive computational footprint of AI is 

creating an unsustainable energy crisis 

– Data centers consuming terawatts globally with exponential 

growth
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Photonics and AI

• Photonic computing

– A latest breakthrough

– uses light waves produced by lasers or incoherent sources 

for data processing, data storage or data communication 

• Advantages:

– Zero electrical resistance

– Massively parallel processing

– Speed of light operation
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Photonics and AI
Light-powered chip makes AI 

100 times more efficient

Researchers have developed a 
silicon chip that uses light with 

electricity to perform 

convolution operations for AI, 
dramatically reducing energy 

use and increasing speed.

Sep 8, 2025
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Photonics and AI

Aug 25, 2025



31

Photonics and AI
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Photonics and AI
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Summary

• AI is not a hype, but the way to compute

• Trustworthiness & data discovery

• Sustainability and photonic computing
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View of Delft, Johannes Vermeer, 1661

Thank you!

Qian Tao, Ph.D.

q.tao@tudelft.nl

mailto:q.tao@tudelft.nl

