
Foundation Models 

for Healthcare

Introduction – Part II



• depth

Historically

https://medium.com/@lmpo/a-brief-history-of-ai-with-deep-learning-26f7948bc87b



ML Models
Input Output

ML Model

Input Output Function Tasks Application

• Structured

• Time series

• Text

• Image

• Audio

• Video

• Table

• Domain-

specific

• Multi-D

• Multimodal

• Label

• Regression

• Text

• Image

• Audio

• Video

• Table

• Domain-

specific

• Clustering

• Classification

• Prediction

• Regression

• Synthesis

• Recognition

• Detection

• Segmentation

• Captioning

• Image/text/synthesis

• Audio/Video/multimodal 

synthesis

• Question answering

• Text generation

• Autocompletion

• Translation

• Summarization

• Sentiment analysis

• Navigation

• Search/IR

• Recommendation

• ….

• Customer service

• Social Media

• Marketing

• Code generation

• Automated reporting

• Domain-specific



Foundation Model

s

Input Output
Foundation 

Model

Input Output Function Tasks Application

• Trained on a 

variety of 

data input

• Different 

types of 

output based 

on 

downstream 

use

• Defined 

based on the 

scope of 

ability, range 

of uses, 

breadth of 

tasks or 

types of 

output and 

input

• Encoder

• Decoder

• Encoder-

Decoder

• A single model can 

accomplish multiple 

tasks:

• Sentence 

completion

• Sentiment 

classification

• Summarization

• ….

• Works for arbitrary 

input

• Can be fine-tuned

• Same model can serve 

multiple applications
• Customer service

• Code generation
• …



Are these Foundational Models?

• Decision Trees

• Clustering

• Support Vector 
Machines 

• Random Forests https://www.datacamp.com/tutorial/decision-tree-classification-python

https://www.ml-science.com/k-means-

clustering
https://www.sciencedirect.com/topics/computer-science/support-vector-machinehttps://www.ibm.com/topics/random-forest



Are these Foundational Models?

• Multi-layer 
perceptron

• RNN

• LSTM

http://deeplearning.stanford.edu/tutorial/supervised/MultiLayerNeuralNetwor

ks/

https://colah.github.io/posts/2015-08-Understanding-

LSTMs/



Are these Foundational Models?

• Convolutional neural 
networks

• ResNet

• DNN
https://towardsdatascience.com/convolutional-neural-networks-explained-
9cc5188c4939

https://www.linkedin.com/pulse/deep-residual-networks-resnet-ayoub-

kirouane/



Are these Foundational Models?

• Auto-encoders

• GANs

• Transformers

• GPT

• CLIP

• Diffusion models

https://www.semanticscholar.org/paper/A-Better-Autoencoder-for-Image%3A-
Convolutional-Zhang/b1786e74e233ac21f503f59d03f6af19a3699024

https://www.nature.com/articles/s41598-022-09929-9

https://arxiv.org/abs/1706.03762

https://paperswithcode.com/method/vision-
transformer

https://github.com/openai/CLIP
https://openaccess.thecvf.com/content/CVPR2022/papers/Rombach_High-
Resolution_Image_Synthesis_With_Latent_Diffusion_Models_CVPR_2022_paper.pdf



Traditional ML Foundational models

Engineered features Auto-derived features

Novel architectures but are they useful now? Mostly transformer variants. 

Multiple independent instances of the product Single instance adapted for use cases through fine-tuning

Trained with smaller, hand-selected and supervised datasets Trained with self-supervised on very large datasets 

Trained for a specific purpose, often classification. Trained once and applied to different use cases.

Less compute resources Power hungry GPU-dependent

Deployment was simple as library calls Full ML Ops behind training, fine-tuning and deployment.

Humans focused on design and inventions of architectures, 

less focus on data

More focus on data since architectures are standardized. Most 

improvements are practical with less radical changes.

Less focus on data collection A whole industry of annotators, alignment, and LLM training data collection

Custom effort for every instance Less ongoing maintenance after development

Fewer parameters Large number of parameters

More domain specificity, less generalizability Lack of domain specificity

Risk of overfitting Dataset bias

How has the landscape changed?





• Foundational models still have limitations
• Not truly domain independent despite the large knowledge given
• Reasoning powers are still limited.
• Largely unsuccessful in healthcare world

• New thinking is needed for AI to make a larger impact.
• Domain understanding

• New datasets interdisciplinary emerging

• Domain reasoning
• New architectures

• From just scaling models to architectural efficiency, better compute/memory, and flexible designs 
for innovation
• Best Paper at NeurIPs - gating mechanisms in transformer-based LLMs to improve efficiency and stability 

(bringing back LSTM ideas into transformers)

• More from larger to smaller models
• Ethical concerns still looming
• Real cognition still far away

What is the general field headed?



Deep dive into some of the basics

• Guage understanding of the fundamentals

• Demos



Masked language prediction – A key element of foundational modeling

(source: Medium article 2018)



Demo









Why 
sinusoidal?





https://medium.com/dissecting-bert/dissecting-bert-part-1-d3c3d495cdb3



Normalizes the score

Does it resolve 
reference to 
context?
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