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What is Machine Learning?

Supervised Learning Unsupervised Learning

Machine Learning is concerned with the development of 

algorithms and techniques that allow computers to learn. 

Related Fields: Artificial Intelligence, Statistics, 
Data Mining, Computer Science.



Supervised Learning



Unsupervised Learning



• Training is the process of making the system able to learn.

• No free lunch rule:
– Training set and testing set come from the same distribution

– Need to make some assumptions or bias

Training and testing



Supervised Learning Techniques
Non-linear vs. Linear Classifiers

Support Vector Machine Linear or Logistic Regression



Supervised Learning Techniques
(Random Forest) Decision Tree



Supervised Learning Techniques
Neural Network



Supervised Learning Techniques
Simple Neural Network



Supervised Learning Techniques
Deep Neural Network



Supervised Learning Techniques
Convolutional Neural Network



Supervised Learning Techniques
Comparisons



Unsupervised Learning Techniques



Phylogenetic (Cluster) Tree Construction



Clustering of Human Heartbeat Is Associated 
with β2-AR Gene Polymorphisms

Yang AC et al. PLoS ONE 6(5): e19232 (2011)



The Need of Explainable AI

Watson AlphaGo UserAI
System

• Why did you do that?

• Why not something else?

© IBM © Marcin Bajer/Flickr

• The current generation of AI systems offer tremendous benefits, but their 
effectiveness will be limited by the machine’s inability to explain its decisions 
and actions to users. 

• Explainable AI will be essential if users are to understand, appropriately trust, 
and effectively manage this incoming generation of artificially intelligent 
partners.

DARPA, 2017



DARPA, 2017

Explainability of Different AI Methods









Literature Review of 
Automatic Sleep Staging



Heuristic Approach



Frequency Ranges of IMFs



Classification Accuracy



Significant Features



Amazon Echo



Endurance: A Companion for 
Dementia Patients

Image via Endurance



Casper: Helping Insomniacs Get 
Through the Night
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MedWhat: Making Medical 
Diagnoses Faster

Image via MedWhat



Medical Visit Reform

Differentiate 

60+ Sleep 

Diagnoses

Conventional FutureCurrent

Patient Doctor Visits Diagnosis



Summary

• Machine learning is important to advance the 
practice of sleep medicine

• Challenges include

– Clean label of sleep data

– Identify sleep disorders from complex physiologic 
signals


