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Bef ore We Bec

A Not an Al/learning person

A My work is in Computer Vision and
Computer Graphics

A But | want to utilize lots of data



A Confession

| have a probl em

el am a -neighior addidt!



Texture Synthesis




Classical Texture Synthesis

Novel texture

Synthesis

Parametric
Texture
Model

This 1s hard!

Analysis

Sample texture



Non-parametric Approach

Novel texture

Synthesis

Analysis

Sample texture



Nonrparametri c Synth

llllllllllllllﬁL non-parametric

l sampling

p' SEEEEE P

Input image

Synthesizing a pixel

A Assuming Markov property, computegd®{(p))

I Building explicit probability tables infeasible
I Instead, wesearch the input imadger all similar
neighbourhoodé t hat 6s our pdi st

I To sample from distribution, just pick one match a
random



Hole Filling




ab s
Portilla & Simoncelli

INnput Image

Our algorithm
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Two Kinds of Things in the World
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Lots of data avallable

o

1 Signed in as swatijarial =
fIler ;romYAI-IOO! —

Home You Organize & Create Contacts Groups Explore
Search Photos Groups People
| Everyone's Uploads %] tree bark m ezl Ol il
Sort: Relevant Recent Interesting View: Small Medium Detail = Slideshow —_

From Gary~

From cobalt123

b Gob f A

From *iris-hues*®

From ExeDave

From RaeA

From mark... From SixRevisions

From calibergemin...

From SixRevisions




NUnreasonabl e Eff

[Halevy, Norvig, Pereira 2009]

A Parts of our world can be explained by
elegant mathematics:

I physics, chemistry, astronomy, etc.

A But much cannot:
I psychology, genetics, economics, etc.

A Enter: The Magic of Big Data

| Great advances In several fields:
Ae.g. speech recognition, machine translation, Google
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A A.l. for the postmodern world:

al | guesti ons have alr
times, In many ways
Googl e 1 s dumb, Inthhdatan

' Google Search: clime stairs - Netscape - O] x|

File Edit ie ## Google Search: clime punishment - Netscape

...::E;fr File Edit Miew Go  Commonicator Help

Lo

#TE |.: E:l k. Reload Home Search  Metzcape Print Security Shop
|*|:H {. Bookmarks A Location: |http: /Avwew. google. comdsearch Thi=entli=tie=5 0 -8859-1 fg=clime+punizhment - kﬁl Mhat's Related

Wb ail @ Calendar @ Radio @ FPeople @ rellow Pages @ Download @ Cusztarmize. ..

-

Advanced Search  Preferences Language Tools  Search Tips

G( Co+ ) 5 ¢ [oime punishment

[:-} Q10 |;1 | (=] Ei 240 h

Web
Searche Groups | Directory | Mews
=earched the web for clime punishment. Fesults 1 - 10 of about 4,250, Search took 0.06 second
Did yol
| Did you mean: crime punishment
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Understanding an Image
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Object naming -> Object categorization
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ODbject categorization
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Why Categorize?
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1. Knowledge Transfer
2. Communication



Classical View of Categories

ADates 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

AHumans donoét do t hi s

I People donot rely on abst
shared properties (Wittgenstein 1953, Rosch 1973)

Ae. g. define the properties
Ae.g. are curtains furniture? Are olives fruit?

I Typicality
Ae.g. Chicken -> bird, but bird -> eagle, pigeon, etc.

I Language-dependent

Ae . g. n Wo me n , Fire, and Danc
Australian aboriginal language (Lakoff 1987)

I Doesnot wor k -aelinechdommams h u m
Ae.g. Is Pluto a planet?



Problems with Visual Categories

AA lot of categories are Chair

functional

AWorld is too varied

ACategories are 3D, but
Images are 2D




Typical HOG car detector

Felzenszwalb et al, PASCAL 2007
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Solution: hierarchy?

Ontologies, hierarchies, levels of
categories (Rosch), etc.

WordNet, ImageNet, etc etc




Cl

Still Problematic!

I Intransitivity

Ae. g. car seat is chali
I Multiple category membership

Aitds not a tree, itos

ay Shirky, NnNOnt ol ogl es
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Fundamental Problem with
Categorizatio
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Making decisions too early!

We should only categorize at run-time, once
we know the task!



The Dictatorship of Librarians




