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Face recogmtlon in the w:ld
r‘: “large-scale computer vision
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Polar Rose

flickr

O
O

Groups Explore

IMG_0676.JPG

! Yousaythis s

B Tommy Ahlers
-nViewm re 1 f thi rs

(] This is a personal favorite
[C] Thisis a picture of me
[C] Setthis as my user avatar
M (7] This is adult content and should be moderated

(] Thisis abug

@ More information

Polar TRose™

Polar Rose M

Polar Rose Mikke

photostream

|.()

Search

Friday, July 10, 2009



Polar Rose

Phlan Rose ™

polarbot found...

Showing 1 - 20 of 8058 Sorted by: Name | Date

leCain ‘l

QR

Barack Obama George W. Bush Jessica Alba John McCain

- . ™™

Mona Lisa Britney Spears

Sarah Palin Josef Fritzl Heath Ledger

Angelina Jolie Lindsay Lohan Madeleine McCann

Plar Rose™
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Polar Rose

Dlan TRore

Showing 1 - 20 of 8058 Sorted by: Name | Date

leCain ‘l

QR

Barack Obama George W. Bush Jessica Alba John McCain

- . ™™

Mona Lisa Britney Spears

Sarah Palin Josef Fritzl Heath Ledger

Angelina Jolie Lindsay Lohan Madeleine McCann

Plar Rose™
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Board meeting 07/04/08

Polar Rose™
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Board meeting 07/04/08

Polar Rose™
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Conclusion

face recognition and user participation >
better, more relevant results

<¢ Hurdles in achieving scale (# plugin users),

Plugin shut down 2009...
... data still lives at http://search.polarrose.com/

09
w
04
w

11
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http://search.polarrose.com
http://search.polarrose.com

Polar Rose enabled on partner sites with NameTagger
for sorting and searching user’s albums

e EE o

Friday, July 10, 2009



Viewing, sorting and searching albums

&9 Name Tagger ¥ Minimize

$© Album Comments (0) [¥] Visits: 05188

Search Statistics Top people

EERDDEEN o, 24 o

Pilar Fose e - PEOPLE UNNAMED

13
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the “bionic loop”™

FIND
FACES
/o
p \
GROUP "‘m':s
F:f“;" ~ CONFIRMATION
BY USER

Polan Rose ™

14
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Naming is sharing: Polar Rose integrates with user’s
social graph, help user and friends organize photos together

Friday, July 10, 2009


http://www.flickr.com/photos/beija-flor/1571916042/
http://www.flickr.com/photos/beija-flor/1571916042/

<¢ Name photos with

Facelbook contacts using

face recognition
¢ Naming is sharing.

Every photo is shared

with the people In it
st ldentity is key!
s¢ Browse using faces:

flickr +

Friends

Click on a face to see

more photos of that

they took

nerson or the photos

Plar Rose™

16
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Signed in as: Jan Erik Solem
OIM m Settings | Help | Sign out of Facebook

(57) 68) (37) (48)

Search

Home All photos... Your photos Photos of you ( People Following

Welcome back Jan! — Here's all the latest activity and updates by the people you are following.

‘ 3
lOOK’ David Hall b | added 33 photos.
x |
lOOK’ Olle Jonsson ‘ added 58 photos.
@

lOOK’ E Thijs Stalenhoef added a photo.
a

\

Pawet Rutkowski named Tomasz Warkocki.

Prlar Rose™

17
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Signed in as: Jan Erik Solem
o m Settings | Help | Sign out of Facebook

Home All photos... Your photos (57) Photos of you (€8) People (37) Following (48) Search
Jan Erik Solem and Tomasz Korzeniowski Jerome Piovano , Jan Erik Solem and Mikael Jan Erik Solem Jan Erik Solem
by tukasz Gebala Rousson Phofo by tukasz Gebala Photo by tukasz Gebala

Friday, July 10, 2009



18

Signed in as: Jan Erik Solem
o ow Settings | Help | Sign out of Facebook

(68)

7

Home All photos... Your photos (5 Photos of you Pcoglcl Following

Jan Erik Solem an: Tomasz Korzeniowski Jerome Piovano , Jan Erik Solem and Mikael Jan Erik Solem Jan Erik Solem
y Lukasz Ggbala Rousson Phofo by tukasz Gebala Photo by tukasz Gebala

hoto by tukasz Gebala

Friday, July 10, 2009



Friday, July 10, 2009

Who's this?

Enter a name for this person...

Mikkel Thagaard
Polar Rose user

Mikkel Winther
Facebook contact




Are these also Mikkel Thagaard?

Mark any people shown above that are NOT Mikkel Thagaard by clicking on them — then click "Save”.

Select all Select none

Friday, July 10, 2009



Are these also Mikkel Thagaard?

Mark any people shown above that are NOT Mikkel Thagaard by clicking on them - then click "Save”.

Select all Select none

Friday, July 10, 2009



€% Mikkel Thagaard named
you in a photo using Polar

Rose. 22 minutes ago

Friday, July 10, 2009



Network effects: cross-domain data sets

AUTO-
FIND j ) :
canee | SUGGEST rrore
NAMES
| A
|
GROUP NAMING
NETWORK FACES _ AND
EFFECTS IN SOCIAL CONFIRMATION
GRAPH BY USER

Polan Rose ™

Friday, July 10, 2009



Unknown Person , Bartek Rymkowski and Jan Unknown Person , Thijs Stalenhoef and Jan Erik Jan Erik Solem Jan Erik Solem
Erik Solem Solem Fhoto by Thiis Stalenhoef Photo by Thijs Stalenhoef

Photo by tukasz Gebala Photo by tukasz Gebala

Jan Erik Solem Jan Erik Solem Thijs Stalenhoef , Nikolaj Nyholm , Jan Erik Jan Erik Solem anc Emil Eifrém

Photo by Mikkel Thagaard Photo by Mikke! Thaqaard Solem and Geoff Parker Phofo

Photo by Mikkel Thagaard

Plar Rose™

by Mikkel Thagaard

24
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Unknown Person , Bartek Rymkowski and Jan Unknown Person , Thijs Stalenhoef and Jan Erik Jan Erik Solem Jan Erik Solem
Erik Solem Solem Fhoto by Thiis Stalenhoef Photo by Thijs Stalenhoef
Phofo by tukasz Gebala Photo by tukasz Gebala

Photo by tukasz Gebala Ir”n-:n.f-':: by tukasz Gebala | I Phofo by Thijs Stalenhoef I I Photfo by Thijs Stalenhoef I

Jan Erik Solem Jan Erik Solem Thijs Stalenhoef , Nikolaj Nyholm , Jan Erik Jan Erik Solem anc Emil Eifrém
Photo by Mikkel Thagaard Photo by Mikke! Thagaard Solem and Geoff Parker Photo by Mikkel Thagaard

Pholo by Mikkel Thagaard

I[-’};.g“c by Mikkel Thagaard I I!-’h-:::c by Mikkel Thagaard I Photo by Mikkel Thagaard I I! *hoto by Mikkel Thagaard I

24
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Unknown Person , Bartek Rymkowski and Jan

Unknown Person , Thijs Stalenhoef and Jan Erik

Jan Erik Solem Jan Erik Solem
Erik Solem Solem Fhoto by Thys Stalenhoef Photo by Thigs Stalenhoef
by Lukasz Gebala Photo by tukasz Gebala

Photo by tukasz Gebala

I.Hn.:-.r'.:l by tukasz Gebala I

I Photfo by Thijs Stalenhoef I

I Photfo by Thijs Stalenhoef I

=, my friends and a piece of software

ey

\
U
‘
5 S

Jan Erik Solem anc Emil Eifrém

Jan Erik Solem

Jan Erik Solem Thijs Stalenhoef , Nikolaj Nyholm , Jan Erik

Solem and Geoff Parker

Pholo by Mikkel Thagaard

Photo by Mikkel Thagaard I I.‘-"r,-:.:c by Mikkel Thagaard I

to by Mikkel Thagaard

v Mikkel Thagaard

ofo by Mikkel Thagaard

I_r:,'»,.g.:.: by Mikkel Thagaard I I.‘-'.'*,-:.fc by Mikkel Thagaard

Friday, July 10, 2009
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Our approach

<¢ In short: \
e accurate location of |
face landmarks
(registration)
e fitting 3D estimate
(pose & lighting)

e 2D shape & texture
descriptors in
registered images

L
w

old-school” in the sense of not using “brute force” ML
on dense local descriptors (doesn’t work in our setting!)

26
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Checking for matches and dupes

Problem:

st Internal contract between
services specifies <100ms
for call to matching server!

<¢ Need to do lookup In ~20M
faces (60M images)

Prlar Rose™

Friday, July 10, 2009



Checking for matches and dupes

Problem:
$¢ Internal contract between

services specifies <100ms 0?"%

for call to matching server! o\o‘ O
<¢ Need to do lookup In ~20M @Q f ©

faces (60M images) © < OSSO

_ (2 Y - (1

Solution: (s D
8 Everything in RAM (8GB) T < e
¢ Binning using kd-trees QI‘b @5‘@
$¢ Tune depth, branching and 00 <

node size to get <100ms

<* No guarantees!
Polar Rose™

28
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Images need to be processed

$¢ Processing: Real time face detection and recognition

e |n the browser: (Firefox) plugin using COM objects, tricky but doable.
Problem: effects on user’s CPU, bad user experience.

e On GPU: (pre-CUDA/Stream) too much transmission overhead between CPU and
GPU for our purposes.

e On Cell processor / Sony PS3: possible but transmission overhead between
cores makes it too slow!

e On mobile devices: (detection) possible, not explored beyond that.

$¢ Processing: Batches and oftline

e Amazon EC2: Works! Perfect for re-indexing, batch jolbs and offload at peaks

Prlar Rose™

29
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Images need to be processed

<¢ Processing: Real time face detection and recognition

e |n the browser: (Firefox) plugin using COM objects, tricky but doable.
Problem: effects on user’s CPU, bad user experience.

e On GPU: (pre-CUDA/Stream) too much transmission overhead between CPU and
GPU for our

solved algorithmically instead!

e On Cell processor / Sony PS3: possible but transmission overhead between
cores makes it too slow!

e On mobile devices: (detection) possible, not explored beyond that.

$¢ Processing: Batches and offline

e Amazon EC2: Works! Perfect for re-indexing, batch jolbs and offload at peaks

in production since EC2 launched!

Polar Rose™
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[Netzell & Solem, ICPR2008]

Real Iteration time

Speed improvement of

150F | +
appearance based landmark
localization (e.g. AAM) 8 00t
E
Pre-computation of image inner £ * g
oroducts. (for Hessian) oo+ & "
32 64 128 256

Image size (length of side of quadratic image)

Polar Rose™
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Other things

s¢ Lookalikes

<¢Visual navigation of faces O 5.
; oS

(“more loke this”)

Plar Rose ™

31
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olarn Rose *

In total around 15% of our
database machine tagged with
i‘nserva,tive distance threshold.

i

A T DA
T
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Near-dup

N

http://www.flickr.com/photos/oskay/265900118/

Friday, July 10, 2009


http://www.flickr.com/photos/oskay/265900118/
http://www.flickr.com/photos/oskay/265900118/

If your object descriptor is strong enough

at which it is
ntest to a
ar for driving with
iving 70 mphina
of the Los

lation of the terms

Biggest Celebrity
Meltdowns
of 2007

Lindsay, Paris & Brit provide
fans with A-list soap operas

the sentence, and
May 5, 2007 by
sands of

- Sound off: Which star had the biggest meltdown in '07?

photograph

| in Lynwood,

Plar Rose™
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Browse duplicate results on
http://search.polarrose.com/

Polar Rose™
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If descriptor not strong enough...

...(e.q. bag of features), try more with geometry!

Wu et al, “Bundling Features for Large Scale Partial-
Duplicate Web Image Search”, CVPR 2009 [MSFT research]
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Challenges ahead

Goal: make sense of user’s and friends photos
<% help organize

e replication of tags
¢ tagging tools with computer vision

* “follow™ general concepts using object recognition
* time & location

$¢ help share

® ACross social networks
e subscribe to content

Prlar Rose™

40
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Questions/discussion

|/ janerik@polarrose.com
. skype: jesolem
@ twitter: jesolem
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