







































































































A Visual Introduction to Geometric 
Data Analysis

Henry Adams and Lara Kassab

Geometry: Education, Art, and Research 
Banff International Research Station, Feb 19-21, 2021










































































































Artificial Intelligence










































































































Artificial Intelligence










































































































High-Dimensional Data










































































































High-Dimensional Data










































































































High-Dimensional Data










































































































High-Dimensional Data










































































































Classic learning

A Visual Introduction to Classic Machine Learning

Unsupervised Supervised










































































































Classic learning

A Visual Introduction to Classic Machine Learning

Unsupervised Supervised

Data is labeled 
(categorically or 
numerically)

Data is not 
labeled in any 
way












































































































Classic learning

Unsupervised Supervised

Dimensionality reduction Clustering

Classification

Regression

A Visual Introduction to Classic Machine Learning












































































































Classic learning

Unsupervised Supervised

Dimensionality reduction Clustering

Classification

Regression

A Visual Introduction to Classic Machine Learning












































































































Classic learning

Unsupervised Supervised

Dimensionality reduction Clustering

Classification

Regression

A Visual Introduction to Classic Machine Learning












































































































Classic learning

Unsupervised Supervised

Dimensionality reduction Clustering

Classification

Regression

A Visual Introduction to Classic Machine Learning












































































































Classic learning

Unsupervised Supervised

Dimensionality reduction Clustering

Classification

Regression

A Visual Introduction to Classic Machine Learning












































































































Classic learning

Unsupervised Supervised

Dimensionality reduction Clustering

Classification

Regression

A Visual Introduction to Classic Machine Learning












































































































Classic learning

Unsupervised Supervised

Dimensionality reduction Clustering

Classification

Regression

A Visual Introduction to Classic Machine Learning












































































































Classic learning

Unsupervised Supervised

Dimensionality reduction Clustering

Classification

Regression

A Visual Introduction to Classic Machine Learning

























































































https://vas3k.com/blog/machine_learning/


















Classic learning

Unsupervised Supervised

Dimensionality reduction Clustering

Classification

Regression

A Visual Introduction to Classic Machine Learning














































































































































































































































































































































































































































































































































Unsupervised Learning 










































































































Clustering 










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Dimensionality Reduction 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Topic Modeling 























































































































































































































































































































































































































































































































































































































































 

Supervised Learning 










































































































 

Classification 































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































AI and Art







































































https://softologyblog.wordpress.com/2019/03/31/style-transfer-gans-generative-adversarial-
networks/



https://github.com/cysmith/neural-style-tf



https://deepart.io/

















































Thank you for attending!


