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What is Machine Learning ? 
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Machine Learning 

Study of algorithms that 
  improve their performance  
  at some task  
  with experience 
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Classification 

from data to discrete classes 



Spam filtering  
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data prediction 
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Text classification 

Company home page 

 vs 

Personal home page 

 vs 

Univeristy home page 

 vs 

… 
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Object detection 

Example training images 
for each orientation 

(Prof. H. Schneiderman) 
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Reading 
a noun 
(vs verb) 

[Rustandi et al., 
2005] 



The classification pipeline 
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Training 

Testing 



Weather prediction 
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Regression 

predicting a numeric value 



Stock market 
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Weather prediction revisted 
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Temperature 



14 ©2009 Carlos Guestrin 

Modeling sensor data 

  Measure temperatures at 
some locations 

  Predict temperatures 
throughout the environment 

[Guestrin et al. ’04]  
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Similarity 

finding data 



Given image, find similar images 
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Similar pages 
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Similar products 
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Embedding 

visualizing data 



Embedding images 
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Images have thousands or 
millions of pixels. 

Can we give each image a 
coordinate,  

such that similar images 
are near each other? 

[Saul & Roweis ‘03] 



Embedding words 
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Embedding words (zoom in) 
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Clustering 

discovering structure in data 



Clustering Data: Group similar things 



Clustering images 
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Set of Images 



Clustering web search results 
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Reinforcement Learning 

training by feedback 
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Learning to act 

  Reinforcement learning 
  An agent  

  Makes sensor observations 
  Must select action 
  Receives rewards  

  positive for “good” states 
  negative for “bad” states 

[Ng eat al. ’05]  
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Growth of Machine Learning 

  Machine learning is preferred approach to 
  Speech recognition, Natural language processing 
  Computer vision 
  Medical outcomes analysis 
  Robot control 
  Computational biology 
  Sensor networks 
  … 

  This trend is accelerating 
  Improved machine learning algorithms  
  Improved data capture, networking, faster computers 
  Software too complex to write by hand 
  New sensors / IO devices 
  Demand for self-customization to user, environment 
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But what impact can  
Machine Learning have 

on Art ? 



Syllabus & Structure 
  ML concepts 

  Data, Patterns, Features, Similarity, Classification, Sorting, Unsupervised Learning, 
Clustering, Active Learning, Exploration/Exploitation, Reinforcement Learning,… 

  The What, but not The How 
  Will provide black boxes for many methods 

  Prior knowledge of ML not required 

  Art concepts 
  Aesthetics, Conceptual Art, Installation, New Media, Process or Systems as Art, Information 

Visualization, Social/Cultural/Political implications to Art, Interactive/Participatory Art,… 

  Invited speakers from Art & ML 

  But this is a project class 
 Workshops to learn techniques 

  Programming required, there will be a workshop on topic 

 Main goal is for you to create visually interesting, 
thought-provoking Interpretations of Art that Learns 

 There will be critiques & discussions weekly 
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Exercises/Assignments 
Important Dates 

  Exercises 
  Try out techniques 
  Must still have a strong focus on concept 
  Individual 

  Assignments/Key dates 
  Assignment 1 - Individual 

  Due this Thursday, 1/15 
  Assignment 2  

  Groups of about 3, must mix Art & “CS” students 
  Visit the Children’s Museum during class on Thursday 1/29 
  Displayed at Museum: Sunday 2/22 
  Data (canned or sensed), some machine learning technique, physical I/O, output 

  Assignment 3 – Final Project 
  Groups of about 3, must mix Art & “CS” students 
  Several Phases detailed in class blog 
  Final Installation: 4/20-4/24 
  Presentation: Saturday 4/25 at Museum  

  DNA Day 
  Data should change over time: either sensed data or streamed data, e.g., from web or 

camera, some machine learning technique, output 
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Logistics/Blog 

  All work must be documented 
 Process 
 Concept  
 Execution 
 Code 
 With photos, videos,… 

  All work posted to class blog: 
 http://artthatlearns.wordpress.com/ 
 Will also find lecture notes, readings, points to applets 

and other cool sites on blog 
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