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AI	in	Medical	Imaging	Opportunities
� Efficient	image	creation
� Image	quality	control
� Imaging	triage
� Computer-aided	detection
� Computer-aided	classification
� Automatic	report	drafting

http://aimi.stanford.edu



Image	interpretation	tasks	for	AI
1. Disease	detection
2. Lesion	segmentation
3. Diagnosis



Disease	Detection:	Retinal	hemorrhages

224x224	input	CNN	sliding	window:	
Detecting	any	abnormal	feature
Red	=	P~.99		 Green	=	P	~	0.5 Blue	=	~	0.01	

Predicted Physician

Carson Lam, et al, in preparationCopyright © Daniel Rubin 2017



Segmentation:	Bone	tumors

Darvin Yi, et al, in 
preparation

Copyright © Daniel Rubin 2017



Diagnosis:	Real-time	diagnosis	of	
cancer	using	deep	learning
Computerized interpretation during 
confocal endomicroscopy
examination of the bladder permits 
localization of tumors in 
heterogeneous bladder lesions

Copyright © Daniel Rubin 2017

Cancer region Normal region

Darvin Yi, et al, in preparation



https://doi.org/10.1148/radiol.2017171115



https://doi.org/10.1148/radiol.2017170236



CheXNet:	121-layer	CNN

Matt Lungren, MD, MPH and Andrew Ng, PhD. https://arxiv.org/abs/1711.05225

http://aimi.stanford.edu
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Issues	for	discussion
1. How	do	you	get	labels	in	practice?	What	do	they	

mean?
2. Issues	about	label	quality

a) An	image	annotation	is	not	ground	truth
b) Impact	of	quality	of	image	labels	on	models
c) Uncertainty	in	the	labels;	inter-annotator	disagreement

3. Confounding	variables
4. Integrating	domain	expertise	into	models
5. Leveraging	un-annotated	images,	weak	supervision
6. Deployment	and	evaluation	of	models	(“post-

marketing	surveillance”)
7. Structures	for	sharing	labels	and	annotations


