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Content

* Why has “Al” hype happened now?
e Use cases In healthcare

« Crowdsourcing possible research directions...



What is an Al model?
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What is an Al model?
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What is an Al model?
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Recipe For Supervised Learning

1. Get alarge labelled dataset of input -> outputs
2. Define a model which handles input and output format
3. Define a measure of how close model outputs are from the true outputs (loss)
4. Loop through
1. Make predictions

2. Evaluate loss
3. Update model parameters to reduce loss (with some maths)
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What is an Al model?

Input » Output

“Barack Hussein Obama Il
(born August 4, 1961) is
an American attorney and
politician who served as
the 44" President of the
United States”
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What is an Al model?
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But...

Labelled Data

All Available Data



What’s this Generative Al thing?
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Masked Autoencoders Are Scalable Vision Learners Kaiming He, Xinlei Chen, Saining Xie, Yanghao Li, Piotr Dollar, Ross Girshick; Proceedings of the IEEE/CVF Conference on
Computer Vision and Pattern Recognition (CVPR), 2022, pp. 16000-16009



What’s this Generative Al thing?

4 )
Next word prediction!

Previ cds (Context)
revious words (Context Probability distribution

The boy went to the over the next word/token
—»| 0.1 |Cafe
\/ —— 0.85 | Hospital
@%ﬁ—’ 0.4 Playground
LLM —» 0.15
_______ —> 0.3 School

Word with the highest prol:al:i[ﬁiy
iS chosen

@akshay_pachaar




Next word prediction -> Zero-Shot Learning
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Next word prediction -> Zero-Shot Learning
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Other models

https://paperswithcode.com/sota/question-answering-on-medga-usmle

GPT-4
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Models with highest Accuracy


https://paperswithcode.com/sota/question-answering-on-medqa-usmle

Scale

THE DRIVE Tﬂ BIGGER AI MDDEI'S Training compute (FLOPs) of milestone Machine Learning systems over time

The scale of artificial-intelligence neural networks is growing exponentially, as measured n=t21
by the models’ parameters (roughly, the number of connections between their neurons)*.
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“ChatGPT Moment”

ChatGPT v

0 Message ChatGPT

ChatGPT can make mistak important info.




What does this mean for healthcare?

“People should stop training radiologists
now. It's just completely obvious that
within five years deep learning is going to
do better than radiologists.”

Geoffrey Hinton, 2016




FDA Approved Al Medical Devices 2023

Anesthesiology
0.9%
Cardiovascular
10.3%

Clinical

0.9%
Hematology
2.2%
Neurology

2.9%
Ophthalmic

1.3%

- 692 regulated devices

- 171 added in 2023

: 531
Radiology

76.7%

https://rad.washington.edu/news/fda-publishes-list-of-ai-enabled-medical-devices/



Al Progress -> Al In Healthcare Progress
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Al Progress -> Al In Healthcare Progress

‘No Cancer”

» Output




Optimizing a Hospital

npj | digital medicine

Explore content ¥  About the journal ¥  Publish with us v

nature > npj digital medicine > articles > article

Article | Open access ‘ Published: 26 July 2022

Machine learning for real-time aggregated prediction
of hospital admission for emergency patients

Zella Kingg, Joseph Farrington, Martin Utley, Enoch Kung, Samer Elkhodair, Steve Harris, Richard Sekula,

Jonathan Gillham, Kezhi Li & Sonya Crowe

npj Digital Medicine 5, Article number: 104 (2022) ‘ Cite this article

14k Accesses | 15 Citations ‘ 76 Altmetric | Metrics



Al Drug Discovery
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Al Drug Discovery
55555@ Closed-loop optimization
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Optimization of Formulations Using Robotic Experiments Driven by Machine Learning DoE



https://www.sciencedirect.com/science/article/pii/S2666386420303210




LLMs

Next word prediction!

P ou C
revious words (Context) Probability distribution

The boy went to the over the next word/token
—»| 0.1 |Cafe
\/ —— 0.85 | Hospital
%%7% 0.4 Playground
LLM —» 0.15
—> 0.3 School

Word with the highest probal:l[ﬁ:y
iS chosen
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LLMs as Admin Assistants




What is the Next Word Prediction of
Healthcare?

The boy went to the ... g Model > Shop

White, Male, 65, Obese, High Blood Pressure... m > Diabetes



Challenges of Al in Healthcare

* Need for big datasets
* Robust evaluation -> Regulation?

* Deployment



Is 1t all hype?

Fundamentally, huge scientific progress has been made in Al over the last decade

Will take time to trickle into healthcare

But clinical workflows are going to be increasingly impacted

It's up to us to define that impact!
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