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Motivation 



Convolutional NN for images LARGE dataset Labels==experts time 



The Neural Network Revolution 

Advantages: 
ÅAccuracy 
ÅFeatureless 

 
Issues: 
ÅRequire BIG DATA 
ÅFeatureless  
ÅArchitecture zoo 
ÅHyperparameters desert 
ÅComputational complexity 



Hyperparameters 



Automatic classification of cardiac diseases  

Gliner & Yaniv 2018 (data size ς thousands examples) 

Normal 

Atrial fibrillation 

Other rhythm 

Noise 

Andrew Ng group, Nature medicine 2018 (tens of thousands examples) 



Challenges  
in applying modern ML 
to healthcare 



Challenge 0: The Quest  for Data 

ÅCƻǊ ǘǊŀƛƴƛƴƎΧΦΦ 



Data acquisition issues 

Privacy: 

ÅGeneral Data Protection Regulation ς GDPR, HIPPA 

ÅWhat is data anonymization?  

ÅaŀƴŀƎŜǊǎΥ ōŜǘǘŜǊ ƪŜŜǇ ǘƘŜ Řŀǘŀ ƭƻŎƪŜŘ ƛƴ ǘƘŜ ǎŀŦŜΧ 
 

Labelled data: 

ÅExperts time is valuable 

ÅNature paper used 21 dermatologists (on a subset of dataset) 
 

Biomedical Engineers Awareness: 

ÅCurrent defibrillators collect and transmit only a few seconds before/after a VF event  

Å{ǳǇǇƻǎŜ ȅƻǳΩŘ ƭƛƪŜ ǘƻΧ ǇǊŜŘƛŎǘ ǘƘŜ ŎŀǊŘƛŀŎ ŜǾŜƴǘ ƳƛƴǳǘŜǎ ōŜŦƻǊŜ ƛǘ ƘŀǇǇŜƴ 

 

 

Recording patients:  
ÅScarce resource 
ÅNon homogenic 
ÅComplicated rec. at home 
ÅRare visits to lab 
ÅExpensive devices 
ÅEtc. 

 



Data Acquisition - the egg and the chicken 

 



Automatic disease classification 

Disease Dominant symptoms 

AF HRV 

I-AVB PR Interval>300ms 

LBBB QRS duration>120ms, No Q wave on lateral lead (V6), M shaped R wave at V6, W 
shaped R wave at V1 

RBBB T wave inversion in V1, ΨaΩ vw{ ŎƻƳǇƭŜȄ ŀǘ ±м, possible W shape at V6 

PAC PR interval shorter, QRS normal, P wave abnormally shaped, two types of R-R 
intervals 

PVC QRS wider, QRS bizarre, no preceding P wave, followed by compensatory pause, 

ST-D Vertical distance between the patient's trace and the isoelectric line, is more than 
1 mm in V5-V6, or 1.5 mm in AVF or III 

ST-E The vertical distance inside the ECG trace and the baseline at a point 0.04 seconds 
after the J-point is at least 0.1 mV (usually representing 1 mm or 1 small square) in 
a limb lead or 0.2 mV (2 mm or 2 small squares) in a precordial lead 

PVC 

https://en.wikipedia.org/wiki/Isoelectric_line
https://en.wikipedia.org/wiki/J-point
https://en.wikipedia.org/wiki/J-point
https://en.wikipedia.org/wiki/J-point
https://en.wikipedia.org/wiki/Millivolt
https://en.wikipedia.org/wiki/Millimetre
https://en.wikipedia.org/wiki/Precordial_lead


The IoT Revolution I ς 
Monitoring Devices 
 

ÅSource of BIG DATA 

ÅSource of Rich Data 

 

Issues: 

ÅBattery  (compute+communicate) 

ÅConnectivity 

ÅResources 

ÅPrivacy 

 

 

 



The IoT Revolution II -   
Life-Saving Devices 
 

Additional issues: 

ÅAutonomy 

ÅEdge computing 

ÅCollaboration with the cloud 

 

ÅSecurity 

 


