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Who we are

Matt Lungren MD MPH Serena Yeung PhD Anuj Pareek MD Mars Huang MS



Who you are













Assignments

2 credit

• Reflections 20%
• 10 classes = 8 reflections (drop 2 

lowest grades)

• Scientific paper review 1: 40%

• Scientific paper review 2: 40%

3 Credit

• Reflections 20%
• 10 classes = 8 reflections (drop 2 

lowest grades)

• Scientific paper review 1: 20%

• *Research paper for clinical journal 
(in collaboration with BIODS 220 
engineering students): 60%



Logistics

• Yes there are four websites – welcome to the future ☺
1. Course website: BIODS388.stanford.edu

2. Piazza: for office hours with TAs, discussions, and 
announcements

3. Canvas: mainly for zoom links to class and announcements
4. Gradescope: for turning in / grading assignments



Live Walkthrough Course Websites and How to Navigate



15 second Classmate Introductions (on Piazza)

1.Your name
2.Your day job/major
3.Home town
4.Why you are taking this course
5.You have to sing karaoke. What song do you pick?
6.What is your absolute dream job?



Questions



Why Machine Learning  In  Healthcare



“Computing Science will probably exert its major effects by augmenting and 
in some cases  largely replacing the intellectual functions of the physician”

“…address fundamental problems of the healthcare  system - the 
increasing shortage of physicians …”































You are here



















Barriers

But I don’t know how to code
I don’t have computer science background
Calculus? Singular value decomposition? Really? Um No.













Machines are not perfect



Machines are not 
inherently logical or 
rational

Shortcut learning is 
principle behind most 
failures and bias















Robust Physical-World Attacks on Machine Learning Models, Evtimov et al. https://arxiv.org/abs/1707.08945



The secret to success is the data
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Negascout Planning 

Algorithm Developed

1983 1991 1997

The Extended Book of 

Chess Games Dataset 

Released

Deep Blue Defeats 

Kasparov

14 years 6 years
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Mixture of Experts 

Algorithm Developed

1991 2009 2011

8.6 Million documents 

from Wikipedia and 

Project Gutenberg 

Released to Public

Watson becomes world 

Jeopardy Champion

20 years 2 years
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Convolutional Neural 

Network Created

1989 2009 2015

1.5 Million classified 

images with 1,000 object 

categories released to 

public

Microsoft Research 

surpasses human 

recognition 

performance

26 years 6 years
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Oil extraction is messy



• Descriptive unstructured data

• Imaging studies are large

• Up to 20% of significant medical errors 
in healthcare occur on imaging studies 

Medical data is messy



Not divided or consumed and easily replicated

“Ownership” of data is an imprecise concept

o Rights to control access 
o Rights to share of profit

Value of data and information is relative

o Exclusive access to data may give relative advantage
o Advantage negated when others have access to the same data

DATA are not Traditional Form of Property
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but… MEDICAL DATA ARE PEOPLE



Solving the right problems is everything













Course introduction: why machine learning in healthcare?

Machine learning framework: terms, definitions, and jargon

Supervised machine learning and traditional approaches

Fundamentals of deep learning and neural networks

Common neural network architectures for different clinical applications

Evaluation metrics for machine learning in healthcare

Strategies, challenges, and the black box

Data considerations for clinical machine learning

Team-based design and evaluation of clinical machine learning applications

Course conclusion: the future of clinical work in the era of machine learning



Thank You
Matthew P Lungren MD MPH

Assistant Professor of Radiology
Associate Director
Center for Artificial Intelligence in 
Medicine & Imaging
Stanford University School of Medicine 
mlungren@stanford.edu

@mattlungrenMD









• Anesthesia

• Bioengineering

• Biomedical Data Science

• Cardiothoracic Surgery

• Computer Science

• Dermatology

• Emergency Medicine

• Genetics

• Medicine

• Neurology & Neurological Sciences

• Neurosurgery

• Ophthalmology

• Pathology

• Pediatrics

• Psychiatry & Behavioral Sciences

• Psychology

• Radiation Oncology

• Radiology

• Surgery 

• Urology

Key Computer Science Faculty Collaborators

Andrew Ng, PhD
Deep Learning Pioneer

Chris Manning, PhD
Stanford AI Lab Director

Fei Fei Li, PhD
Creator of ImageNet



















“Never attribute to malice 

that which is adequately 
explained by stupidity"

“The simplest solution 

is most likely the right 

one”









#FDAPDSsymp | #AIinHealth



but… MEDICAL DATA ARE PEOPLE
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Patients own the data, 
should not be shared 
without their explicit 

consent

Providers own data, 
which can be bought 

and sold like any other 
commodity

Credit: David Larson MD MBA

All who interact with and use the 
data are “data stewards” with a 
fiduciary responsibility to both 

patients and society



Our position:

Once clinical data have been used to provide care, 
the primary purpose for acquiring the data is fulfilled. 

For secondary use: clinical data should be treated as a form of 
public good used for the benefit of all thorough open source 

research and education

Credit: David Larson MD MBA
#FDAPDSsymp | #AIinHealth
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