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Before We Beginé

ÅNot an AI/learning person

ÅMy work is in Computer Vision and 

Computer Graphics

ÅBut I want to utilize lots of data



A Confession

I have a problemé

éI am a nearest-neighbor addict!



Texture Synthesis



Classical Texture Synthesis
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This is hard!



Non-parametric Approach
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Non-parametric Synthesis [Efros&Leungô99]

ÅAssuming Markov property, compute P(p|N(p))

ïBuilding explicit probability tables infeasible 

p

Synthesizing a pixel

non-parametric

sampling

Input image

ïInstead, we search the input imagefor all similar 
neighbourhoods ðthatôs our distribution for p

ïTo sample from distribution, just pick one match at 
random



Hole Filling



Portilla & Simoncelli

Our algorithm

input image



Portilla & Simoncelli
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[Hays & Efros, SIGGRAPHô07]





2 Million Flickr Images







Two Kinds of Things in the World

Navier-Stokes Equation + weather

+ location

+ é



Lots of data available



ñUnreasonable Effectiveness of Dataò

ÅParts of our world can be explained by 

elegant mathematics:

ïphysics, chemistry, astronomy, etc.

ÅBut much cannot:

ïpsychology, genetics, economics, etc.

ÅEnter: The Magic of Big Data

ïGreat advances in several fields:

Åe.g. speech recognition, machine translation, Google

[Halevy, Norvig, Pereira 2009]



ÅA.I. for the postmodern world:

ïall questions have already been answeredémany 

times, in many ways

ïGoogle is dumb, the ñintelligenceò is in the data

http://www.google.com/logos/Logo_60blk.gif
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Understanding an Image

slide by Fei Fei, Fergus & Torralba 

http://people.w3.org/rishida/photos/html/slides/0311-beijing1_031111_035240+8_beijing_e031124.jpg.html


Object naming -> Object categorization
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slide by Fei Fei, Fergus & Torralba 

http://people.w3.org/rishida/photos/html/slides/0311-beijing1_031111_035240+8_beijing_e031124.jpg.html


Object categorization
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Why Categorize?

1. Knowledge Transfer

2. Communication

Tiger
cat

dog

Leopard



Classical View of Categories

ÅDates back to Plato & 

Aristotle 
1.  Categories are defined by a 

list of properties shared by all 

elements in a category

2. Category membership is binary

3.  Every member in the category 

is equal



Problems with Classical View

ÅHumans donôt do this!

ïPeople donôt rely on abstract definitions / lists of 

shared properties (Wittgenstein 1953, Rosch 1973)

Åe.g. define the properties shared by all ñgamesò 

Åe.g. are curtains furniture?  Are olives fruit?

ïTypicality

Åe.g. Chicken -> bird,  but bird -> eagle, pigeon, etc.

ïLanguage-dependent

Åe.g. ñWomen, Fire, and Dangerous Thingsò category is 
Australian aboriginal language (Lakoff 1987)

ïDoesnôt work even in human-defined domains

Åe.g. Is Pluto a planet?   



Problems with Visual Categories

ÅA lot of categories are 

functional

ÅWorld is too varied

ÅCategories are 3D, but 

images are 2D

Chair

car



Typical HOG car detector

Felzenszwalb et al, PASCAL 2007



Why not?

+



Solution: hierarchy?

Ontologies, hierarchies, levels of 

categories (Rosch),  etc.

WordNet, ImageNet, etc etc 

Tiger
cat

dog

Leopard



Still Problematic!

ïIntransitivity

Åe.g. car seat is chair, chair is furniture, but é

ïMultiple category membership 

Åitôs not a tree, itôs a forest!

Clay Shirky, ñOntologies are Overratedò



Fundamental Problem with 

Categorization

Making decisions too early!

We should only categorize at run-time, once 

we know the task!



The Dictatorship of Librarians
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