Leveraging Big Data: Photo Completion

René Magritte, “The Unexpected Answer”
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Google and massive data-driven algorithms

A.l. for the postmodern world:
— all questions have already been answered...many

times, in many ways

— Google is dumb, the “intelligence” is in the data

~1o] ||

+-—-' Google Search: clime stairs - Netscape
=100 x|

1|

-

(File Edit Vie ¥ Google Search: clime punishment - Netscape

F

L

ile Edit Wiew Go Communicator Help
I 4 2 A D . M @ &£ @ @

Back :
H Wt " Bool Back Fomward  Reload Home Search  Metzcape  Print Security Shop Stop
i wiebhe o £ W‘ Bookmarks \g& Location: Ihttp Ahwenw. google. comydzearchhl=eniir=tie=50-8853-1 kg=clime+punizhrment j @' "What's Related

-

' WebM ail ' Calendar ' Fadia ' People ' ellow Pages ' Download ' Custamize...

Advanced Search  Preferences Language Tools  Search Tips j

GOL)gl_e |c:|ime punishment

zoogle Search |

Images | Groups | Directory | MNews |

searched the web for clime punishment. Results 1 - 10 of about 4,280 Search toolk 0.06 seconc

Did you mean: crime punishment




Google Translate

Gox agle translate

From: | English - detected ¥ | 2] To: Spanish ¥ Translate English to Spanish translation

My dog once ate three oranges, but then it died. Mi perro se comid una vez tres naranjas, pero luego murid.
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Chinese Room

* John Searle (1980)

|




( ) SIGGRAPH2007 Computer Graphics Proceedings. Annual Conference Series, 2007
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Scene Completion Using Millions of Photographs

James Hays Alexei A. Efros
Carnegie Mellon University
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What should the missing region contain?
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How it works

* Find a similar image from a large dataset

* Blend a region from that image into the hole
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Trick: If you have enough images, the dataset will contain very
similar images that you can find with simple matching methods.



How many images is enough?




Nearest neighbors from a
collection of 20 thousand images



Nearest neighbors from a
collection of 2 million images



Image Data on the Internet

* Flickr (now)
— 6 billion images per month
— More than 100 petabytes of images/video

* Flickr (as of Sept. 19, 2010)
— 5 billion photographs
— 100+ million geotagged images
* |mageshack (as of 2009)
— 20 billion

* Facebook (as of 2009)
— 15 billion

http://royal.pingdom.com/2010/01/22/internet-2009-in-numbers/



http://royal.pingdom.com/2010/01/22/internet-2009-in-numbers/

Scene Matching




Scene Descriptor

high
edge
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Edge Orientation



Scene Descriptor
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Edge Orlentatlon

Frequency

Scene Gist Descriptor
(Oliva and Torralba 2001)



Scene Descriptor
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Scene Gist Descriptor
(Oliva and Torralba 2001)



,:E-: s

L, L
~ amee

AT tanmat

AL L———
PR
e

ey

s
-

amer

a =GRSy
70 2 A

=
T ——— e

| yl®,
e
S

- Eriia-oa
SaTWoan Sehe—e
SR

Lo -
o e
ot e o

—-— 3
BATG SO =
~ L

o aP w

v

gt
v
-

S

—
s

. P ',:.-"' -
S iy

s =
xaissrasinigs
el - e . o “Q' vz

R A
PR

Y L4

WO TS & N

N rnrers

§ret

- 5‘-.— r
™ i
L a2l
.?‘v.-.z. —
T mae
24

-

Nt

- . - =" -
T :"“‘;1:?2_5-"5‘:::-
--ag':&-—’-s:d; e
I¥L - ZeT T e
- e

P Tty

25 PO e
) P e 11 1 =
i ﬂ-’:l‘.ggﬂx."éiﬁ:h

. o . .:.!

- -1 . =
S
2 B
' el T >

{

i —— _J-'=
. "'-r?ﬁ“ 1\3,'_'

W Lok
G et
. _—— S I,‘

-

it

P C—— -y
A gy e T -y
‘r-‘r—..go;.ve—v—.-.o.
T S
e -
.

A
By B

3eS o= ;z.’i_

oo g
— .

- v
-

T e
7 -

- P
- T
-

- .-vt..,

rhg - mo




... 200 total



Context Matching
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... 200 scene matches
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