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Our Goals

1. To make you fall in love wiBigVisualData
A Very difficult to handle.

A but holds the key to achieving real visual
understanding

2. To discuss the challenges and ask for help In
tackling thisBig Data Problem



Driven by Visual Data

Texture Synthesis Datlng Hlstorlcal Image§ee|ng Through Water
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Visually Similar Scenes


http://www.cs.cmu.edu/~efros/SeeingThroughWater.pdf
http://www.cs.cmu.edu/~efros/SeeingThroughWater.pdf
http://graphics.cs.cmu.edu/people/efros/research/action/
http://graphics.cs.cmu.edu/people/efros/research/action/
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Lots of data avallable

flickr .o

Home You Organize & Create Contacts Groups Explore

Search Photos  Groups

_Everyone's Uploads 4] tree bark ig,"TOXt [

Sort: Relevant View: Small Medium
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[Halevy, Norvig, Pereira 2009]}
A Parts of our world can be explained by

elegant mathematics:
I physics, chemistry, astronomy, etc.

A But much cannot:
fLJAaé OoOK2f23eéesx IASySuAaoasz SO
understanding?

A Enter: TheMagic of Data

I Great advances In several fields:

A e.g. speech recognition, machine translation,
Google




Google

The A.l. for the postmodern world

# Google Search: clime stairs - Netscape
File Edit
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http://www.google.com/logos/Logo_60blk.gif
http://www.google.com/logos/Logo_60blk.gif

The Good News

Really stupid algorithms + Lots of Data
= nNUnreasonabl e



the  (IEESEERHIIN)
Economist |k ?f'y ,I‘
| rryssaus

bansizy nnh,. e LI T e i

Thedata deluge

AND ROW TO HANDLE IT: A 14-PALE SPECIAL REPORTY




Big Visual Data

® the simple image sharer

1 billion images
served dally

6 billion images

YouQIE

3.5trillion | facebook.
100 hours uploaded
per minute phOtOgraphS 70 billion images

m Almost 90%o0f web traffic I1s visual!




Dating

Physics
Drugs Psychology Social Colllg:igrrgtive
Scientific Graphs
Genetics
Medical A {Data Mining
Data Search
Disease
Tracki -
Y7 Economic
Data .
Business
Policy _ Data
Business

Intelligence Marketing



Visual Data is difficult to handle

A text:
I clean, segmented, compadiD, indexable

A Visualdata:
I Noisy,unsegmentedhigh entropy, 2D/3D



What makes Big Visual Data hard?

for Computers

1. Finding Correspondences

2. Mining Visual Data

3. Connecting Visual Data

ZE




Computing distances Is hard

CLIME CRIME = hamming distance of 1 letter

.. - == = Euclidian distance of 5 units

- . = Grayvalualistance of 50 values




How similar are two pictures?
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-- from Funeghe Memorious .
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A Findingvisual correspondencescross data

A Mining VisualData
A Connectingrisual data to enable understanding
(VisuaMemex)




Improving Visual Correspondence



Improving Visual Correspondence



Lots of Tiny Images

non-parametric object and scene recognition
Antonio Torralba Rob Fergus and William T.
Freeman PAMI 2008.
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SIGGHAPHQDO?

San Diego CA, 5-9 August

SMPLEDISTANCE
METRIG MOREDATA

JamesHays,AlexelA. Efros SceneCompletionUsingMillions of Photographs
SIGGRAPBROO7



[Hays & Efros,
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Scene Descriptor

high
edge
energy

low
edge
energy
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Edge Orientation

[Oliva& Torralban m
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10 nearest neighbors from a
collection of 20,000 images



10 nearest neighbors from a
collection of 2 million images
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Improving Visual Correspondence



Improving Visual Correspondence



Visual Data has a Long Tall
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The rare IS common!



VISUALDATAMINING !J
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CarlDoersch SaurabhSingh,AbhinavGupta, JosefSivi¢ and Alexel A. Efros
What MakesParisLooklike Paris? SIGGRAP2D12
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We showed 2&ubjects:

- 100 Random Street
View Images

- 50 from Paris

- They classified Paris
non-Paris

- Accuracy: /9%

How do they know?



Our Goal:

Given a large getagged image dataset,
we automatically discovensual elements
that characterize a geographic location



Our Hypothesis

AThe visual elements that capture Paris:

I Frequent: Occur often In Paris
I Discriminative: Are not found outside Paris

Note: same idea as dBF if we knew the elements.



Need Both Conditions

A Discriminative only:




Need Both Conditions

A Frequently occurring only:
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The Data: Google Street View

@@ @ Pparis, France - Google Maps - Mozilla Firefox

Y. Paris, France - Google Maps

— google.com google.com

+You Search Images Maps Play YouTube News Gmall Documents Calendar More ~

Gt) Slc Paris, France

) )
©2012'Coogle” Report & problem Image Date: May 2003
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