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Largescale Instance Retrieval

Computer Vision
CS 143, Brown

James Hays



Multi-view matching
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Matching two given Search for a matching
views for depth view for recognition

Kristen Grauman



How to quickly find images in a large database
that match a given image region?




Video Google System

Query
§l region

1. Collect all words within
guery region
2. Inverted file index to find
relevant frames
. Compare word counts

. Spatial verification

B~ W

Sivic & Zisserman, ICCV 2003

Sawel) panallay

A Demo online at :

http://www.robots.ox.ac.uk/~vgg/r
esearch/vgoogle/index.html
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Example Applications

Aachen C

Mobile tourist guide

A Self-localization

A Object/building recognition
A Photo/video augmentation
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B. Leibe [QuaCk, Lei be, Var
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Query

Results from 5k Flickr images (demo available for 100k set)
[ Phil bin

C
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Web Demo: Movie Poster Recognition

@& http:/fwww.kooaba.ch - kooaba ooserver: ran

dom_movie - Mozilla Firefox L5

506000
posters indexed

Query-by-image
from mobile phone
available in Switzer -

mo V |

kooaba

SHANGHA[
NOON

Show another poster

1. Take a picture with your mobile phone camera

2. Send it:
o in Switzerland to 5555 (Orange Customers 079 394 5700).
o in Germany to 84000
o everywhere else to m@kooaba.ch

3. Search result is sent straight to your phone.

land

Done

http://www.kooaba.com/en/products engine.html#




Application: Image Auté&nnotation

Colosseum

Left: Wikipedia image
Right: closest match from Flickr

K. Grauman, B. Leibe



Google Goggles

Use pictures to search the web. [> Watch a video

Get Google Goggles

Android (1.6+ required)
Download from Android Market.

Send Goggles to Android phone

lew! iPhone (iOS 4.0 required)
Download from the App Store.

Send Goggles to iPhone

New
BAL
Menu: ffﬂ%“mm
Crépess ’
7
Text Landmarks Books Contact Info Artwork Wine

T M@ 1103
Google gogeles =

Lammbkoteletts vom Biobauern mit
Schalotten, Tomatencoulis und Basilikum-
Gnocchi

German (auto) = English

Lamb chops from the farmers with the
shallots, tomato sauce and basil gnocchi




Indexing local features

A Each patch / region has a descriptor, which is a
point in some high-dimensional feature space
(e.qg., SIFT)
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Descri ptor o0s
feature space
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Indexing local features

A When we see close points in feature space, we
have similar descriptors, which indicates similar
local content.
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Descri ptor Q%EW
feature space 'mage

Database Easily can have millions of
Images features to search! (isien Gra



Indexing local features:

| Index

“Rlong 175" From Dabroi ko
Flerida; inside back cover
“Diriwe 1-85," Fram Bostom 1o
Flogica; iraide Dok cover
V& Spanish Tral Roadway;
1071 =102, 104
511 Trallic Infonmsation; 83
A1A (Barrier isf) - I-55 Access; 86
Al (and CARY, B3
Al teationad Offics; B8
Abbaesiations,
Golored 25 mile Maps; covar
Exit Sarvices; 196
Travelogue: 85
Alica; 177
Agricutharsl Inspaction Sirs; 126
Ah-Tah:Thi-Ki EResaurn; 1080
Air Conditiordng, First; 112
Alabama; 124
Alachua; 132
Conindy; 131
Alatia Fioar, 143
Alapaha, Name; 135
Alfred B Maclay Gardans; 106
Alligates Al 154158
Alligatar Fanm, 54 Augusting; 160
Alligater Hole (dediniticn); 157
Alligator, Bddy; 155
Adligatons; 100, 135,138,147, 156
Anasiasia laland; 170
Anhaica; 108-108, 146
Apalachicola River; 112
Appleton Mus of Arl: 135
Anquilar; 102
Aralsian Mights; 94
At Musoum, Ringing; 147
Aruba Beach Cale; 183
Aucilla River Project; 106
Babcock-Web WHA; 151
Bahia Mar Marina; 184
Bakar County; 98
Barafoot hallman; 182
Barge Canal; 137
Ban Lirsy Expy: 80
Balz Culied Mali: 82
Bernard Casire: 136
Big °I*; 165
Biy Cypeess: 155,156
Big Fool Monster; 105
Billie Swamp Safari; 160
Blackwator Fioar SP; 117
Blu@ Angels

Butberity Center, MoGiEr; 134
G (5ea ARA)
GO, Thi; 111,113,115,135,142
Ca 'fan; 147
Calopsahaiches Rivar; 152
ama; 150
Canavaral Mabil Sessharg: 173
Cannon Creek Airpark; 130
Canopy Road; 106,160
Cope Conaverad 174
Casflls San Marcoa; 160
Cave Diving; 13¥
Cyo Costa, Nama; 150
Colebraton; 93
Charalte County; 148
Charkathe Harbor 150
Chautauqua; 116
Chiplary; 114
Mame, 115
Chactewsiches, Naema; 115
Circus Musaurm, Ringling; 147
Citrus; 88,87 130,136, 140,180
CityFlace, YW Palm Beach: 180
City Maps,
Fi Lansdnrdale Expavygs; 194,106
Jackaarwille; 163
Kissimmes Expwys; 152-153
Mlamil Expressways; 194-195
Ovlandd Exprassways; 152183
Panaasola; 28
Talzhassas; 191
Tampi- 51, Petersburg; 63
S0, hugsuting; 191
Civil War: 100,108,127, 138, 141
Claarwaler Marine Agquarum; 137
CoHlier County; 154
Collier, Barron; 152
Cotonial Spanian Cuarlers; 168
Cohumbin County; 101,128
Coquina Building Material; 165
Corkacrew Swarnp, Marne; 154
Ciowiazrys; 85
Crab Trag 1I; 144
Crackar, Flowida; 88 85 132
Crosstown Expy: 11,55,88.143
Cuban Sread; 184
Dade Batilafiahd 140
Dy, Maj. France:; 130-140,161
Ciamia Beach Husricane: 184
Dartel Boone, Frorkda Walkz 117
Diaybana Baach; 172-173
Dy Land: 87

Diriving Lanses; 85
Durval Coundy; 163
Eau Galis; 176
Edison, Thomas; 152
Eglin AFE; 116-115
Eight Reale; 176
Elleniban; 144-145
Emanusl Foind Wreck; 120
Emergency Caliooes; 53
Epiphytes; 142,148,157 155
Ezeambia Bay: 119
Biredge (I-10); 118
County; 130
Esfore; 153
Ewvanglade 30,95, 138-140, 154~ 160
Draining of; 158,181
Widiifa biA; 180
‘Waondar Gardens; 154
Falling Watars 5F; 115
Fantasy of Flight; 95
Fayar Dekoas SP; 111
Fires, Forest: 166
Fireg, Prascribed |, 148
Flsherman's VeElags; 151
Flaghsr Courty; 171
Flagher, Henry: 97185, 167,171
Flarida Aguarhem: 166
Flatida,
12,000 yaas ago; 187
Cavan SP; 114
Mag of all Exprossways: 2-3
My of Matwral Histon; 134
Mationnl Cematery © 141
arl of Alvica; 177
Fiathonm; 187
Sherifs Boys Camp; 126
Sports Hall of Fame; 130
Sun 'n Fun Mueseum: 97
Suprams Couwr; 107
Florida’s Turnpike (FTR), 178,189
25 mils Stip Maps: 66
Administragion; 188
Comn System; 150
Bl Services; 185
HEFT: 76,161,180
History; 189
Hamas; 189
Sorvics Plazas; 100
Spur BR91: TE
Ticket System; 150
Tk Plaras; 153
Fard, Henmg: 152

Inverted file index

A For text
documents, an
efficient way to find
all pages on which
a word occurs is to
use an 1 nd

A We want to find all
Images in which a
feature occurs.

A To use this idea,
we 0| | need
our features to
Avi sual W O

Kristen Grauman



Visual words

A Map high-dimensional descriptors to tokens/words
by quantizing the feature space

AQuantize via
clustering, let
cluster centers be
the prototype
Awor ds o

: A Determine which
/ | word to assign to
e fDeSC“ Pt oERR new image
eature space
region by finding
the closest cluster
center.

Kristen Grauman







