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Is Al new?

Deep learning
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Nomenclature

—AANY t€ChNIque that enables computers

Artificial Intelligence (Al) to imitate humans

Machine Learning ——— COMpPUters “learn” without bei/?r?h prsogralr?grgged
ur samue

Deep Learning —__> Subset of machine learning studying
neural networks

(

Convolutional Neural Networks

Chea & Mandell, Skeletal Radiol 2020
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Do we need data”?

Deep neural networks

Shallow neural networks

Traditional learning methods

Performance

Amount of data
Savadjiev Eur Radiol 2019 - adapted from Easy Solutions Inc.
[http://blog.easysol.net/building-ai-applications/]
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Al in medical imaging
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Deep learning applications

y = y ™\ ik ™
; ( Simple ' Complex ( Mapping from
( Inputimage ] = . features » _ features - ’\\ features

VAV \V

00‘00
A"“)& /(} O\ ACL Tez.ar.
‘l"""’ \ Probability ©.98
/ \\' No ACL Tear

. Probability 0.02

T111131111111°
forward and
backpropagation
s 111313111111 Y

Chea & Mandell, Skeletal Radiol 2020

03/11/2020 SSMR 2020 8



racture detection: appendiceal

Deep neural network improves fracture detection
by clinicians
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Results
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Burns et al, Radiology 2017
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O’Connor et al, Radiology
on07
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Miscellaneous applications

* Machine learning has been used to automate everyday tasks in
MSK imaging
* Necessity of IV contrast enhancement in MRI protocols
« Reconstructing high quality images from fast acquisition protocols
 Prediction of follow-up no-shows
« Automatic reporting of common findings

Trivedi et al. J Digit Imaging 2018

Hammernik et al. Magn Reson Med
2018

Harvey et al. J Am Coll Radiol 2017
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Interdisciplinary approach

Mathematicia Business analyst-
commercialization

Computer

L Data scientist
scientist

“If you don't reveal some insights soon, I'm going
to be forced to slice, dice, and drill!”
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Thank you!!!
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