
ARTIFICIAL INTELLIGENCE 
AND RADIOLOGY 
William T. Herrington MD FACR 



DEEP LEARNING  

WHAT IS IT? 

ARTIFICIAL NEURAL NETWORKS 



BIOLOGICAL NEURAL NETWORK 



DEEP LEARNING 

WHY NOW? 

MASSIVELY PARALLEL PROCESSING 
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John J. Watson, IBM 

Logo for Watson AI 



DEEP LEARNING OF OBJECTS 
TRAINING PROCESS 
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DEEP LEARNING OF OBJECTS 
APPLICATION PROCESS 



LARGE SCALE VISUAL RECOGNITION CHALLENGE 

MICROSOFT (4.94%) 

GOOGLE (4.90%) 

HUMANS (5.1%) 5.1% 

RECOGNITION ERROR RATE (2010 – 2014) 

        
TRADITIONAL COMPUTER VISION 

DEEP LEARNING 
BREAST CAD 
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DEEP LEARNING OF MEDICAL IMAGES 
TRAINING PROCESS 

Findings 
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DEEP LEARNING OF MEDICAL IMAGES 
APPLICATION PROCESS 
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IMAGING 3.0 INFORMATICS PLATFORM 
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DEEP LEARNING IN MEDICAL IMAGING 
2015 

�  GOOGLE ACQUIRED DEEPMIND, $400M 

�  IBM ACQUIRED MERGE $1B 

�  MORE ACQUISITIONS ($10-20B) 

�  MICROSOFT, APPLE, FACEBOOK ADVANCING TECHNOLOGY 

�  MANY START UPS ARE ACTIVELY IN MEDICAL IMAGING 
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DEEP LEARNING FINANCIAL POWER 
CORPORATE VALUATIONS BY SECTOR 
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“HOW CAN WE USE THIS TECHNOLOGY TO IMPROVE OUR 
QUALITY AND EFFICIENCY?” 

�  CIRCA 2000:  PACS 

�  Don’t Resist: “Computer monitors will never be as good as film” 

�  Circa 2005:  Speech Recognition (SR) 

�  Don’t Resist: “Computers will never understand what I say” 

�  Circa 2010:  EHR 

�  Don’t Resist: “EHRs will never be as good as my RIS” 

�  Circa 2015:  Deep Learning (DL) 

�  Don’t Resist: “Computers will never interpret medical images” 
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RESISTANCE IS FUTILE 





DEEP LEARNING (DL) 
ACR STRATEGY 

� PROMOTE DL DEVELOPMENT ENVIRONMENTS 
� EXPAND ACRCOMMON TO INCLUDE DL CONCEPTS 
� PROMOTE AMC CREATION OF ‘KNOWN’ IMAGE SETS 
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•  PROMOTE DL TRANSPARENCY 
– PUBLISH DL ACCURACY RESULTS FOR CONSUMERS 
– PROVIDE ACR DL CERTIFICATION & DL REGISTRIES 

•  PROMOTE DL INDUSTRY ADOPTION 
–  EXPAND IMAGING 3.0 FRAMEWORK TO INCLUDE DL 
– DEFINE DL INTEGRATION TO EXISTING HCIT 

•  PROMOTE DL RADIOLOGIST ADOPTION 









DEEP LEARNING IN MEDICAL IMAGING 

DISCUSSION 
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QUESTIONS? 


