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DAPIR

S AP | R O bj ective S Search in Audio-Visual

e Develop cutting-edge technology to index and search
large scale audio-visual information by content.

e Make information available on many devices,
enhanced by social networking while keeping privacy
and preventing fraud

e Support new trends in MM content production:
personal producer VS professional producers(©)

e Dimensions of the search problem:[©)
— Effectiveness (based on similarity search){¢]
— Efficiency (scalability is the key issue)
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O bj e Cts Search in Audio-Visual

e Search for images
— Locator of the image (URL
- Unique ID of the object
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Santa Ana je nejvyssi sopkou stredoamerického I
Salvadoru. Pivodni Jméno viak 2ni Tamatepec, pro.
nasince nezapamatovatelné stejné Jako vetSina zdejSich
Jmen. Je to Kasicky andeztowy stratovulkn, ktery vaniki
diy podsouvani ocenské Pacifické desky pod
Kontinentai karbskou desku. Soutasny tvar Sopky Je
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O bj eCt Descri pto s Search in Audio-Visual

e Image feature extraction
- MPEG7

— results in several metric descriptors
e represented by: vectors (color), set of points (shape)
e compared by quadratic form (color), Haustorff (shape) dist.

Descriptors Metaobject

J ID:

Original object

_5 Color histogram Locator:
g | http://www...
£ olor descriptor:
C [7.5,2.3, ... ]
N Shape descriptor:
Contour shape {(42), (12,3), ... }
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Similarity Search: Face Recognition m

Search in Audio-Visual

% Form1

Select Video | T:\Pokzia Scientisca\Stadio-field1 1l avi Losdimsge | FaceDetect |

Query

Video frame

Result

35376
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Search in Audio-Visual

Data Acquisition and Indexing m

e In order make significant tests with the SAPIR
infrastructure, the project needs a huge amount of
suitable MM data: images and accompanying text

e Starting from June ‘07, we started extracting metadata
from the Flickr archive (www.flickr.com) using the
GRID Diligent Infrastructure

e The data collected so far represents the world’s
largest multimedia metadata collection that will be
available for research purposes

— Target collection: 100 million of images

— Already processed: 42 million of images

- For each image we keep text data and 5 MPEG-7 features —>
more than 200 millions of processed features.
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Search in Audio-Visual

<xml>

<MPEG-7>
) S ) o
<tags>

</tags>
</xml>
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Search in Audio-Visual

<xml>

| | <MPEG-7>
‘ ‘ </MPEG-7>
<tags>

</tags>
</xml>

SAPIR

REPOSILOLY,
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I m ag @ Sea c h D E M OS Search in Audio-Visual

e SAPIR Demo based on MILOS:

- 160K Flickr Objects (Image and accompanying text)

— Combined similarity search (centralized): image and
text

e SAPIR Demo based on MUFIN:

— 10 million Flickr images
- Large scale (distributed) image similarity search
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SAPIR MILOS - Com

bined searc

Query

\|Field [Value
Clheg fower

results 1-15

P6031822 Tulip yellow and red
location location - location
" Gifu Japan Gifu Japan oo
- username | username hailcalinde
unksd Junksa Taken on
Taken on Taken on 2006.05.09
2006-06-03 2006-06-03
Extended metadata
Extended metadata Extended metadata comments
comments
tags tags tags
lowes flowess yellow orange (flower fowers yellow orange fisheye stip yellow sed nature flower spring excellence
description
4 tulip from our garden
PGO31SLL
location location location
Gifu Japan Gifa Japan Gifu Japan
username username username
Sunksa Junksa Junksa
Taken on Taken on Taken on
2006-06-03 2006-06-03 2006-06-03
Extended metadata Extended metadata Extended metadata
comments comments

tags
flower flowers yellow orange

tags

tags
ellow orange

flower flowers yellow orange geoat=354225497
e0lon=1370574997 geotagged

description
2 hre fhtipelipalpslahphinrdfliclr1S9674808
targe thlanka 4 752%; g2

Beetles on Sunflower 052506

Parrottulip yellow and red

flower centre

location indles almpich s location location
Washington DC e MANCHESTER
username haileulinde usermame
worleyx Talen on feelingh
Talen on 2006.05-10 Taken on
2006.05.25 2005.0429
Extended metadata
Extended metadata comments Extended metadata
tags
tulip parrottulip red yellow nature flower spring
wor .
fbug bugs beetle beetles
description
The these tiny
location
e location location
gy Gifu Japan usermame
Talen on username
2006-01.01 Junka Taken on
Talen on 2006.01-30
Extended metadata s
comments Extended metadata
Extended metadata
comments
tags tags
flower flowers yellow crange hat crochet yamtrade flower
SainthMarksFall2005101513
location imila sz searhs location location
Gifa Japan Dee=s usermame
username username
Sunisa Jean Charles, you Taken on
Talen on fool! 2006.01.30
- 2006.05.27 Sakenioo
] 2005-10-15 Extended metadata
Extended metadata comments
Extended metadata
tags tags
flower flowers yellow tags Ihat crochet yarntrade flower
atimarkis favrey description
description [ This was the pattern that floxr send me with the yarn trade

[Flower at Saint Marks

| from quotCrazy for Knittingquot I made the cap twice one
lwithout the flower There was no mohair of the recommended
[sauge 1o get so Ihought wonderwool wool and polyacryl from
[Schoeller and used a $mm hook for it
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Powered by MUFIN
Masaryk University, Faculty of Informatics, Network
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k-nearest neighbors query ¥

Powered by MUFIN
Masaryk University, Faculty of Informatics, Network
for
MUlti-metric Feature INdexing

Loading: 4ms Search: 323ms
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Web Obrazky Skupiny Adresdi dalsi»

< ;OL)S[e [sunrise Hledatobra’zkyl Prohledat Web —_—‘—‘—‘::ﬁ;iﬁh'ﬂé”femém

Obrazky Zzobrazeno: |Vsechny velikosti ~| Vysledky 1 - 21 z asi 2 820 000 na dotaz sunrise. (0,04 sekund)
dky

« Zobrazit vSechny webove v

pro sunrise

R
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Sunrise in Belize Sunrise from Bay Trail. Foster City Sunrise Sunrise Picture Image SUNRISE BEACH ... ... Penzion Sunrise - studia Penzion Sunrise
500 x 375 - 119k - jpg 1024 x 768 - 72k - jpg 1024 x 768 - 94k - jpg 737 x 553 - 120k - jpg 400 x 300 - 103k - jpg 800 x 600 - 202k - jpg 800 x 600 - 94k - jpg

bolsinger.blogs.com www fostercity ) http:/ /Isd.fimuni.cz - MUFIN Image Search - Mozilla Firefox

=10l

Powered by MUFIN
Masaryk University, Faculty of Informatics, Network
for
MUIti-metric Feature INdexing

Sunrise at sea Obrazek ke ¢lanku T

640 x 426 - 166k - jpg Siariea | ApproxKNNQueryOperationPresentable (21) Loading: 245ms Extraction: 52ms Search: 246ms
photos.somd.com 500 x 375 - 24k
pc.hrej.cz
21
Query object Number of nearest objects
... Hotel Sunrise sland View + Komentare (2) City enue ...
800 x 535 - 128k 800 x 521 - 198l
www blue-style.cz jankovarik.n
[ Vice z domény www blue-style cz ]
| http:/fimages.google, cz/imgres?imgurl=http: /fwww.needahandspanishprope Fsunris...




Web Obrazky Skupiny Adresai dalsi»

( ;0(.)816 |sunrise HIedatobra’zkyl Prohledat Web —:::iiiﬁmammwe

Obrazky Zzobrazeno: |Vsechny velikosti ~|

e vysledky pro sunrise

Vysledky 1 - 21 z asi 2 820 000 na dotaz sunrise. (0,04 sekund)

« Zobrazit

I

Sunrise in Belize Sunrise from Bay Trail, Foster City Sunrise Sunrise Picture Image SUNRISE BEACH ... ... Penzion Sunrise - studia Penzion Sunrise
500 x 375 - 119k - jpg 1024 x 768 - 72k - jpg 1024 x 768 - 94k - jpg 737 x 553 - 120k - jpg 400 x 300 - 103k - jpg 800 x 600 - 202k - jpg 800 x 600 - 94k - jpg

bolsinger.blogs ) http:/ /lsd.fimuni.cz - MUFIN Image Search - Mozilla Firefox =101 x| wnw lefkada l‘:Zﬂ d
NW.leTKada.cz
-

[ Vice z domény www
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Masaryk University, Faculty of Informatics, Network
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ApproxKNNQueryOperationPresentable (21) Loading: 58ms Extraction: 61ms Search: 181ms pundse | H°t‘§0%”;‘?§39_'57'gﬂd Migw
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Sunrise at s¢
640 x 426 - 166k
photos.somd.c

21
Query object Number of nearest objects

g
-
unrise SvéZivitr z Finska: Sunrise Avenue ...

400 x 265 - 100k - jpg
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Web Obrazky Skupiny Adresai dalsi»
Hiedatobrazky | ProhledatWeb —z::;:::el L

Google &=
Vysledky 1 - 21 z asi 13 300 000 na dotaz beach. (0,04 sekund)

Obrazky Zzobrazeno: |Vsechny velikosti ~|

« Zobrazit vSechny webové vysledky pro beach

Hotel The Jumeriach Beach posouva Nazev: Tapeta Miami beach ...
400 x 300 - 86k - jpg

8

SUNRISE BEACH ...

oasis beach hotel

Wallpaper Beach 1152 x 864 BEACH TOWN PRESS books AKCE - beach short
1152 x 864 - 164k - jpg available: 450 x 675 - 50k - jpg 400 x 300 - 103k - jpg 531x 397 - 67k - jpg
www.smighty.com 1024 x 768 - 158k - jpg Www.zona-sport.cz www.dantour.cz www.dubai-info.net 534 x 351 - 50k - jpg www.wallpaper.cz
www.beachtownpress.com www.dubai-info.net
[F——————————]
=101 x|
Powered by MUFIN
Masaryk University, Faculty of Informatics, Network
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800 x 600 - 163k - jpg
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Pulled over by an F-16

EMMITSBURG, Maryland (AP) -- The skies were empty ata
out of the area by F-16 fighter jets sent up because Preside

ul
th

A
North American Aerospace Defense Command to scrambl
escorted to nearby airports and forced to land. The others v

Meanwhile, atthe annual event, attendees were staring at
aboutto start. Suddenly, according to an accountin The Wz
plane buzzing along with a sleek fighter jet flying circles arc

It was hair-raising, said Tracey Potter, owner of Hagerstow
menacing scary sound, and atthe same time -- amazing.”
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ApproxKNNQueryOperationPresentable (21)

Loading: 74ms Extraction: 920ms Search: 277ms
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Laura Brown, a spokeswoman for the FAA, said the pilots would not have had the problem if they had been
using radios. She said all pilots have a responsibility to check the agency’s notifications.

ou [1ew
luxury

The pilots, who were being interviewed by the Secret Service, could face penalties, including suspension of hotels

their license, Brown said. E-mail to a friend =%

Cocurioht 2007 The Bcenrciatad Prace &1l siohtz rezaniad This mataria
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Scalable Similarity Search m

Arc h ite Ctu re Search in Audio-Visual

e Search powered by MUFIN

— MUIti Feature Indexing Network, or
- Masaryk University Faculty of Informatics BrNo

e Implementation paradigms:
- Metric space model of similarity for extensibility
— Structured P2P networks for scalability
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MUFIN Overview m

Search in Audio-Visual

/S /77l /rr/EC eSS

Universal Specialized
* batch, telnet, GUI * image web interface
LDtz Qurer/es
External . .
index insert Forms Strategies
delete * range * precise Web service
* k-nearest  * approximate
Feature .
. features « complex * social

Multi-overlay structure

Structured P2P Networks

COrryrpperfer Nefwvwe.
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SearCh prObIem Search in Audio-Visual

infrastructure
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Search problem

»

Search in Audio-Visual

high &

grade

complexity
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Scalability
data volume
number of users (queries)
variety of data types

Determinism
exact match »  similarity
precise » approximate

same answer b variable
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Search models
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DAPIR

Search in Audio-Visual

Scalability

Google

« 10'° pages

« 10° computers £®)
* Google File System (¢b)
3 N
315
S o
o4

Search in Audio-Visual
* 107 images
* 10" computers
* Metric technology

Determinism

well established
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cutting-edge research



DAPIR

I nfraStru Ctu res Search in Audio-Visual

| 10M images |

?

Large servers = Common workstations 120
11 <16 CPUs F_FF_ +2CPUcores
Y «64GB RAM EE"E" - 1GBRAM
Performance ' Performance
« 500ms per query ] « 300ms per query
10 users per second €35,000 * 100 users per second €90,000
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Infrastructure challenges for m

multimedia data

Search in Audio-Visual

e Feature extraction for different object types,
e.g. indoor (outdoor) images, with people, etc.
— typical grid-like application

e Object classification: mac
techniques — computational

e Online query execution —
gueries per second

nine learning
y expensive

nundreds (or more)

e Robustness and reliability
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Why infrastructure models foAY[
scalabil ity Search in Audio-Visual

e Huge differences in costs of different
configurations

e Experimental trials are expensive or impossible

e There are changes in technology — CPU,
storage, communication

e Feasibility studies for future data (query)
extensions are needed
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The E nd Search in Audio-Visual

e Questions?
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