
CS 6965
Spring 2018

Prof. Bei Wang Phillips
University of Utah

Advanced Data Visualization

Lecture 27



Graph-based ML
ML on graphs
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Announcement

Final project presentation sign up!
April 24 (Tuesday) 9:10 - 10:30 a.m, and April 27 (Friday) 8:00 to 
10:00 a.m.



Graph-Based ML

https://research.googleblog.com/2016/10/graph-powered-machine-learning-at-google.html



What ML algorithms are 
based on graphs?



Deep Learning!

http://www.global-engage.com/life-science/deep-learning-in-digital-pathology/
First train a system using labeled data with features and then apply the trained system to unlabeled data



https://
research.googleblog
.com/2016/10/
graph-powered-
machine-learning-
at-google.html



Graph-based 
semi-supervised learning

Sparse training data
Model labeled and unlabeled data jointly during learning, leveraging 
the underlying structure in the data
Easily combine multiple types of signals (for example, relational 
information from Knowledge Graph along with raw features) into a 
single graph representation and learn over them. 



Graph-Based
Semi-Supervised 

Learning



http://pages.cs.wisc.edu/~jerryzhu/icml07tutorial.html



Spectral 
Clustering



Spectral Clustering 

https://arxiv.org/abs/1708.08436



https://arxiv.org/abs/1708.08436



Label 
Propagation



Label Propagation

https://arxiv.org/abs/1708.08436



https://arxiv.org/abs/1708.08436



https://arxiv.org/abs/1708.08436



Additional Reading

http://mlg.eng.cam.ac.uk/zoubin/talks/lect3ssl.pdf



Thanks!
You can find me at: beiwang@sci.utah.edu

Any questions?

mailto:beiwang@sci.utah.edu?subject=
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