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HYPE

NYTIMES 

1958

[fastml.com, Gary Marcus]



BREAKTHROUGH 

MOMENT FOR 

DEEP LEARNING

[NIPS 2012]



WHAT HAPPENED 

ON 

NOVEMBER 30 TH, 

2022?



TWO NOBEL 

PRIZES
( O C T O B E R  2 0 2 4 )

[Nature.com]





>90%

[Pooja Kartik]

Story of modern AI.
Tremendous progress 
and even greater hype 

and overpromise.



MACHINE 

LEARNING 

GRADATIONS

• Fully explainable (simple) models
• y=ax+b → Design everything up to a small 

number of parameters

• Classical ML.

• Complex “task-specific” models
• Train on input/output pairs.

• Good for one task.

• Most current deep learning approaches.

• Foundation models
• Billions of parameters.

• Train on a generic task (e.g., guess next word.)

• Emergent properties → new tasks they were 
never designed for (e.g., ChatGPT.)

• Optionally tweak for specific tasks 
(Prompting, RAG, finetuning.)



Inside
(Our System)

Outside
(Environment) Interfaces

[ Nicosia Cyprus. Giovanni Camocio ~1570]

AI



ENGINES AND CARS 

OR 

AI  AND SYSTEMS

• One way to visualize this is as the 
software is the car, and the “AI” is a 
component (e.g., the engine.)

• Users drive the car; not the engine.

• The engine is critical BUT other things 
(breaks, seat comfort, mirrors) can affect 
the user as much as the engine.

• Solutions to bias, safety, security are not 
always better AI but better system design.

[Erik Mclean, Pexels]



FROM SYSTEMS TO 

HUMANS

[AI Generated using copilot.microsoft.com]



THINGS TO 

REMEMBER

• If a tool is used to diagnose or treat 
patients, then it qualifies as a medical 
device and is subject to regulatory review 
prior to being able to be sold.

• Focus is on how the tool will be used, not 
what it does → Use Case.

• Key question: if something goes wrong, 
how bad can things get → Risk 
Classification.

• One needs to be able to demonstrate that 
they did what they said they did → 
Documentation of entire process.



UNDERSTAND WHAT 

IT  WOULD TAKE TO 

USE CHATGPT AS A 

MEDICAL  DEVICE?

• Software Regulations and Processes.

• Core AI/ML Issues.

• Validation and Clinical Evaluation.

• Issues with Integration of AI/ML into 
Medical Software.

• Clinical Applications.







PROGRAM OUTLINE

( FO U R M O DU LE S EAC H  

L AST I N G  F O UR  WE E KS )

A. Introduction

B. Introduction to Artificial Intelligence

C. Medical Software with AI

D. Current and Emerging Applications of 
AI in Medicine



MODULE A --  

INTRODUCTION

1. Systems Theory + Medical Device 
Regulation

2. Introduction to Probability, Statistics, 
and Machine Learning

3. The core data challenges in building ML 
systems.

4. Regulatory Issues II: Quality Systems, 
Risk Management, Software and AI 
Regulations



MODULE B –  

INTRODUCTION TO 

AI  

5. Introduction to Classical Machine 
Learning

6. Deep Neural Networks

7. Large Generative Models

8. AI Hands-on Lab assignment



MODULE C –  

MEDICAL 

SOFTWARE 

ENGINEERING & AI  

9. The Medical Software Engineering 
Lifecycle

10. Software Engineering for, and with, AI

11. Cybersecurity, Privacy, and Data 
Management

12. Explainability, Transparency, Bias, and 
Horizontal AI Regulations



MODULE D –  

CURRENT AND 

EMERGING 

APPLICATIONS OF 

AI  IN MEDICINE

13. AI in Medical Imaging

14. Clinical Decision Support Systems

15. Other current and emerging medical AI 
applications

16. Course summary: the state of Medical AI



STRUCTURE OF 

EACH WEEK

1. One hour of prerecorded video lectures 
to be released each Wednesday

2. An accompanying short multiple-choice 
quiz (10-15 questions) that will be due 
on Monday

3. A live zoom session (1 hour) on Tuesday 
to review material and answer 
questions – we could potentially have 
two sessions to accommodate different 
time zones.

• Instructors and guest experts.

• Probably 12 pm and 8 pm New York Time

• There are 3 weeks where daylight savings 
differs between US and rest of the world.



SCHEDULE

# Module Video Release Zoom

1 A 21-Jan-26 27-Jan-26

2 A 28-Jan-26 3-Feb-26

3 A 4-Feb-26 10-Feb-26

4 A 11-Feb-26 17-Feb-26

Break 24-Feb-26

5 B 25-Feb-26 3-Mar-26

6 B 4-Mar-26 10-Mar-26

7 B 11-Mar-26 17-Mar-26

8 B 18-Mar-26 24-Mar-26

Break 31-Mar-26

9 C 1-Apr-26 7-Apr-26

10 C 8-Apr-26 14-Apr-26

11 C 15-Apr-26 21-Apr-26

12 C 22-Apr-26 28-Apr-26

Break 5-May-26

13 D 6-May-26 12-May-26

14 D 13-May-26 19-May-26

15 D 20-May-26 26-May-26

16 D 27-May-26 2-Jun-26



SUPPLEMENTARY 

INTERVIEW VIDEOS

• Freely available interviews with guest 
experts spanning the issues important to 
medical software and medical artificial 
intelligence, ranging from regulatory 
issues, to algorithm development and 
software engineering, to clinical 
implementation, and other related areas. 

• We try to keep most of the material at the 
introductory to intermediate level. We 
hope that you feel them useful and 
educational.







[medsoftbook.com]

All Videos now also on YouTube!

[Cambridge University Press, 2002]



ADMISSIONS

PROCESS

• Applications are open and we have had a 
number of applications already.

• We will use a “rolling admissions” 
process.

• We will do a first review early December 
and make the first offers.

• Applications that request scholarships will 
be reviewed in early January to allow for a 
more equitable process.



https://online.yale.edu/medical-software-ai-program
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