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Today 
  Quick course overview 

  What is computer vision? 

  Relationships to other fields. 

  Goals of  computer vision. 

  Intro to Matlab 



Course Overview 
  Computer vision as a decision making process under uncertainty. 

  Heavy emphasis on decision making using probability and statistics. 

  General strategies apply to any area of  artificial intelligence. 

  This is a CORE AI class now. 

  problem sets 6-8, varying difficulties 
  Some reading and prose 

  Some programming 

  Some math 

  1 test. Focus on basic principles and math. Near end of  semester. 

  Final project. 

  Not everything will be available on line.  
  You need to come to class! 



Web Page 
  Google me "Learned-Miller" 

  Go to Teaching Link 

  Top link is CS670. 





Other stuff  
  Textbook 

  free, on-line. see web page 
  Haven’t used it much in the past 

  Programming Language: Matlab 
  Very good for images. 
  Will cover in class. 
  Not too difficult to learn if  you know Java or C++. 
  Options: 

  Find through your lab. 
  Use edlab version 
  Buy student version. 
  Use Octave, an open source, Matlab-like language. 



First assignments 
  Readings (numbered at top of  course web page): 

  Reading #1. Introduction to Computer Vision. 

  Reading #2. A review of  basic probability. 
  Reading #3. Supervised learning and Bayesian 

classification. 

  Programming assignment 1.  
  Handwritten digit classification.  
  Due in 1 week. 
  See web page. 



Dramatic Pause... 



The Checker Shadow 
Illusion 



The "Proof" 



Takeaways 
  The human vision system is not designed to 

measure absolute values of  light. 

  It is designed to try to understand "what's there" in 
the world. 



Terminology Interlude 
  Reflectance 

  percentage of  light reflected by a surface 

  also called albedo 

  Radiance 
  how much total light is coming off  of  a surface 

  What are the factors affecting radiance? 

  Illuminance (irradiance) 
  how much light is shining on a surface 



Ambiguity: The Necker 
Cube 



Ambiguity: The Necker 
Cube 



Ambiguity: The Necker 
Cube 



Ambiguity: The Necker 
Cube 



Takeaway 
  Images are fundamentally ambiguous: 

  Computer vision is ill-posed. 

  We cannot be sure about what is there 

  We use as many cues as we can to make our 
best guess as to what is there. 

  Amazingly, the human visual system usually 
guesses correctly. 
  Or does it? 
  When do we make a guess? 



Related Fields 
  Optics, Photography, Photogrammetry 

  Optics: study of  light 

  Photogrammetry: practice of  determining geometry 
from images 

  Computer Graphics and Art 
  Computer graphics: forward 

  Computer vision: backwards 



More Related Fields 
  Neuroscience and Physiology 

  Psychology and Psychophysics 

  Probability, Statistics, and Machine Learning 



Goals 
  Engineering 

  Basic Science 



Reminder 
  Check web page for current reading assignment 

and homework assignment. 
  Get started now! 



Matlab 


