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Video & Image Indexing and Retrieval in the Large Scale” .z
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e Three characteristics:
— Use-case driven
 Professional users

— Larg-ish collections
e Target: 10M images, 10k hours of video

— Cross-media
e Target: 1K — 3K ‘cross-medi
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VITALAS

. . "
Integration Project &
A . ..
Heatures Nevy Functionalities
- Visual Relevance Feedback —>
- Concept and Keyword Suggestion New Functionalities V3 trials
- Interactive Cartographic Exploration - Video Indexation chain
- Video search by audio (german), T = = = ~| - Logo search in audio and video
- Video search by text & metadata | - Video summarisation
- Video detailed view I - Audio search in french and englisi
New GUI - Improvement of existing services
O SRVAN
Early V2 V2 trials
(now) New Functionalities
- Image search by local part
- Global similarity search
O—> - M B
V1+ trials -C
New Functionalities - NS
—— - Image Indexation chain Ro}
V1 - Search by Image Upload Scs
- 50 cross media concepts
Robustification of services
Scalability of services and chains
Jan 2008 Jul 2008 Jan 2009
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£ VITALAS

' )
Metadata Translator e
orronroreenenn o TSI 220TRSIO08S e Content-
PELALS — "TP-
Weh Crawler- el Server
ESE SOAP WS  —
. FTP
-
> > > Normalisation-
SOAP WS
&
& 0n Y
E v TranslatorEngine
470
Proprietary metadata
F 3 v

MetadataTranslator-
WS -
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Personalization, access rights, ... ¢

Wfor n h)\ ‘3( ciety

(S

U ts:
Ser SFe>e?sonaI Data

-
= Preferences Defines Roles
User Administrator -
Administrator establishes:
= Role (rights to perform T
system operations) see R BN Aocoss
\ \ Profiles
. ile (ri N Y \ )
Access Profile (rights to —
access data sources) [pe;?na] Ef] fore Acoess
Operation A Source A
S [ [ o
Operatfon D Zﬁrz: D
._User Profile - J ~/
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(15min—4min)/11 partners = 1 min /
partner
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% @ DEIQa p'c‘rure FECITYEYYEN > news  sports  enterfainment | creative

home | search galleries coverages

“H® ST

Use-case driven?!

selected coverages

“Zave as default search

& transzfer | export

K

T Y

’ transfer | export

Unwanted results.... <
Just because ‘KIA' is part
of the title/caption

Mare =

e.g. SLOVAKIA

Final Chorus Confere

VT LAS

Fi items in
weltomea Tofm Wy

or(lerhasket Monday, Feb 13 2008
utack  logout |:harmnnrefnfenm

download history

l« =« Page1of16- 377 pictureds) found » =] | Gotopage | 1

1’,— transfer | export

?‘* tranzfer | export

Irl“(ia Shine FJE 8284405 f ARIVFK 291460 f ARZCWAD
Comman perﬁjrmg at Studio Ad's 30 15001 52008 17:52 150172003 10:534
After-Fight Party haosted by Winky Wright BELGAJAFR ICONSPORT
Las \-’egas Mevada - 16.02 08 HOAAHLE, US-DETROIT AUTO SHOW-KIA

4 : ST DIESEL
Credit: (Mandatory): Judy Eddy S WERN
J transfer  export i CI transfer  export ‘o" transfer -export 'F_ transfer | expoart

B267257 f ARIKGM F267250 f ARIKGF 8287170 f ARZKMD 82687135 f ARZKMO
14001 /2008 1545 140172008 15:44 14001 72008 15:37 1401 /2008 1536
BELGASAFF BELGASAFP BELG&FAFP BELGASAFP

US-DETROIT AUTC
SHOW-FORD-LIMCCLM

US-DETROIT AUTO
SHOW-FORD-LIMCOLM MKT
e

US-DETROIT AUTO SHOW-FORD US-DETROIT AUTO SHOW-FORD



TInformation Society
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QUERY:
‘KIA’ AND
‘LOGO’

BELGIUM SOCCER
JL D
BRUSSELS
CHARLERGI

(2

| hore-= |

Results seem correct but..
Only 10 pictures found

Final Chorus Ci

I ﬁb&lga pl[fure ARCIETIEN - news spoits  entertainment | creative

Save as dafaul search I

N 7 items in

selected coverages download history

~ Search zlz;

'5'_ transfer | export Z _@ transter | export

B309373 [ ASARIE TTE6339 F ACALYC G932279 | APDEFA

170172003 1930 021102007 12:56 29062007 0213
BELGASAFP BELGA M2 XPPP
US-DETROIT AUTO SHOW-KIA BELGIUM SOCCER JL D&Y 11 Kl AUTO

BRUSZELS CHARLEROI

1ll'i'“_ transfer | export 0] _\ﬁ transfer | expott

BE30133 7 ADJDCY
040352007 05:53

GE30136 f ADJDDZ
040572007 05:33

GE30141 f AOJDEE
0400372007 05:34

MAKPPP & XPPP hd & XPPP
3204158 3204155 3204153
3‘_ tranzfer | export ] '3' transfer  expor

order basket
welearrs Tam Wuytack  legout

33_ iranzter | export

_'_3. transter | export

Monday, Feb 18 2008
change preferences

'ﬁ_ transfer | expior

GE30146 / ACUDES
040502007 0554
MaXPPP
3294159

& transter | ewport

266521 J ALJNRH
161052006 22:27
BELGASAFF
US-AUTO SHOW-KIA-L OGO



Missing results...

TInformation Society

Technologies

AUSTRALIAN OPEN

Caption: epal0911824 Kim Clijsters of Belgium
Jubilates after winning against Martina Hingis of Switzerland

= =S
Picture 41 of 218 |« «

Caption: 20060717 - BRUSSELS, BELGIUM : Michael Jonckheere
poses for a partrait picture, Monday 17 July 2006, during the official
presentation of FC Brussels soccer team for the 2006-2007 season. BELGA
PHOTO

Keywords: FOOTBALL
Date: 17/07/2006 22:19
Credit: BELGA,

Source: BELGA
Dimensions: 2045 x 3072
Photo:

Category: SFO

Sub Category: SOCCER
JARTAZ City: BRUSEELS
Country: BELGIUM
1D: AE27E4B
Theme: sports
Exported to:

Coverages:

Galleries:

| Done -

| Daone
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Scalable Sub-image Search &

AT

* Improved access structure PMH V2

— Random projections to reduce dimensionality,
and compressed signatures to further reduce
memory resource consumption

— Real-time Global similarity search on 20 M
Images and more ...

— Real-time Local search in
(150M local feature descrip
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Technologies

Scalable Sub-image Search

= Logos ground truth generation
= Creation of a new challenging dataset (INRIA)

= 10,000 BELGA images

= Annotated with 26 logos (> 10 pixels)

= 55 internal queries and 24 external queries

= Made available to third parties for research usage

Logo name Illustration | nb of images
Addidas I\ 114
Addidas-text adidas 47 R
Mercedes &) 73
Base BASE| 108
S Nike - 116
Bouigues & 11 _ _ ﬂ "

- o Peugeot )
Clitroen 46 =
Clitroen-text ECITROEN | 97 US President 14
CocaCola C%E% 32 P N{ 54
Cofidis 17 Puma-text pPUmA 22
Dexia 494 Quick g 56

4 e, ey Roche ;

Standard Liege i 372 Roche 2
Eleclere @ 8 SNCF & 6
y @ StellaArtois % 15
Ferrari 76 —

TNT 66
Gucei m 2 =

VRT Irt 0
Kia @ ]2

Table 1: Annotated logos in Belgal.ogos dataset
Final Chorus Conference, Brussels, May 26t



£ vl[TaLas
Cross-media Concepts A

e Scalabllity issues for 1K — 3K concepts:
— How to define the lexicon?
— How to use the lexicon?

— How to obtain training data for supervised
ML?
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Cross-media Concepts

Tnformation Society
Technologies
L

rcar 1 ;
|0 Yes (Up) O No (Down) @ Skip (PgDown) () lgnere (DEO‘ |<PFEV (Left) | |N9d (Right) >

/home/virtual/pics concepts. txt /sienna.jpg
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f vl[TaLas
How to define the lexicon? R

e Candidate concepts are selected semi-
automatically

— Derived from Belga captions and/or logs

— Statistical test with Europarl as reference
Corpus

Final Chorus Conference, Brussels, May 26th-27th 2009 14



Automatlcally -selected concept vocabulary:
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VITALAS

soccer (soccer, soccers, soccere): 27278.65

pictur (picture, pictures, pictured, picturing, pictur, picturs, pictureds):
22565.06

minist (minister, ministers, ministe, minist, ministeer, ministes,
ministered): 21035.98

team (team, teams, teamed, teaming): 18273.36
cup (cup, cups, cupping, cupped): 18187.04

citi (city, cities, citi, citys, citis, citie): 17369.72
leagu (league, leagues, leagu, leagus): 16693.42

celebr (celebrates, celebrate, celebrations, celebration, celebrated,
celebrating, celebrities, celebrity, celebrants, celebrer, celebre,
celebrators, celebrateing, celebreated, celebreates, celebres,
celebrational, celebral, celebratings, celebrant): 16545.52

won (won, wons): 16436.22
championship (championships, championship): 16256.48
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VITALAS

How to use the lexicon? &

 Wikipedia-based
Concept Suggestion:

— Each Vitalas concept is
assoclated with a

WiKi
— Ran
artic

pedia article
K concept-related

es by keyword

query
— Suggest top-k concepts

Final Chorus Conference, Br

ussels, May 26th-27th 2009 16

%, red devils @

@ concept ranking

Wiki:Soccer

_

Wiki:Sport

Wiki:People
Wiki:Vehicle

! concept suggestion
L soccer 2




VITALAS
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How to obtain training data?

e Can we use click-through data instead of
manually labelled samples?

— Advantages:

« Large quantities, no user intervention, collective
assessments

— Disadvantages:
* Noisy & sparse
e Queries not based on strict v
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VITALAS

VITALAS manual annotations Y
R ety N
Manual annotations for the VITALAS 596 concepts
BELGA NEWS AGENCY
~ 2,000,000 images
VITALAS
(current working set)
100,000 images
manually annotated
(with at least one of 596 concepts)
96,626 images
annotations per concept positive samples negative samples
MEAN 1020.02 89.44 /530.57
MEDIAN 998 30 970
STDEV 164.64 132.84 186.21

Final Chorus Conference, Brussels, May 26th-27th 2009 18




* | vlTaLas
VITALAS manual annotations vs. search logs

Search logs and manual annotations for the VITALAS 128 concepts

BELGA NEWS AGENCY
~ 2,000,000 images

VITALAS
(current working set)
100,000 images

manually annotated
(with at least one of 128
concepts) ;

A%""Search logs (SL1)
4585 clicked images.”

Final Chorus Conference, Brussels, May 26th-27th 2009 19
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Automatic Image Annotation &

AT

 Research guestions:

s
C
ays

ow to annotate images with concepts using
iIck-through data?

ow reliable are click-through data based

annotations?

— What Is the effectiveness of these annotations 4
as training samples for con

Final Chorus Conference

, Brussels, May 26th-27th 2009 20
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VITALAS

W

How to annotate?

4

*Use queries for which images were clicked

— Inherent noise: gap between queries/captions

and concepts

» queries describe the content+context of images to be retrieved
 clicked images retrieved using their captions: content+context

» concept-based annotations: based on visual content-only
criteria

— Sparsity: only cover part of
previously accessed

— Mismatch between terms in
descriptions and queries

Final Chorus Conference, Brussels, May 26th-27th 2009 21
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Effectiveness &

Technologies

*Experiment 1 (visual features):

—training: search-log based annotations

—test set for each concept: manual annotations (~1000 images)
—feasibility study: in most cases, AP considerably higher than the prior

Concept ¢ Tc,cmact TC,LM Tcl.Lﬂny TC:LMSA:cy TC:L“"jstcm TC,LMSSfcm TC’LMsstcm._kcu Tc,ciickgm-ph prior
airplane_flying 0.0589 0.0589 0.0262
airport 0.2269 0.3736 0.3736 0.3637 0.3736 0.3736 0.3637 0.3032 0.2181
anderlecht 0.5920 0.6003 0.6003 0.5496 0.6003 0.6003 0.5501 0.5168 0.3223
athlete 0.3419 0.4547 0.4547 0.4859 0.3968
basketball 0.5172 0.5499 0.5499 0.5473 0.5499 0.5499 0.5521 0.5172 0.3855
building 0.2166 0.2166 0.2166 0.2166 0.2166 0.2166 0.0779 0.1034
club.brugge 0.5353 0.5786 0.5224 0.6082 0.5786 0.5224 0.6056 0.5030 0.4080
crowd 0.3854 0.3854 0.1494
farms 0.0623 0.0677 0.0090
fashion_model 0.7227 0.7227 0.7116 0.7116 0.4333
fire 0.3868 0.4523 0.4523 0.3371 0.4395 0.4395 0.3424 0.3620 0.0972
flood 0.5159 0.5794 0.5794 0.5333 0.5948 0.5948 0.4511 0.4261 0.3627
formula one 0.4322 0.5478 0.5890 0.7242 0.5813 0.5813 0.7242 0.7257 0.4208
highway 0.3062 0.3223 0.1623
logo 0.5453 0.4322
meadow 0.0162 0.0162 0.0010
rally. motorsport 0.6899 0.6899 0.7197 0.6899 0.6899 0.7018 0.5556 0.2763
red_devils 0.7540 0.7837 0.8046 0.7191 0.7977 0.8046 0.7191 0.6584 0.4624
sky 0.2662 0.2448 0.1454
soccer 0.5694 0.6435 0.6435 0.6475 0.6435 0.6435 0.6475 0.5600 0.4297
stadium 0.3954 0.3954 0.2169 0.3954 0.3954 0.1913 0.1091
team 0.2153 0.2153 0.1905 0.2153 0.2153 0.2153 0.0675 0.0371
tennis 0.4471 0.5044 0.5044 0.5016 0.5044 0.5044 0.5016 0.4588 0.3717
volleyball 0.5561 0.5678 0.5678 0.5119 0.5678 0.5678 0.5119 0.4541 0.3403
war 0.1737 0.1737 0.1737 0.1737 0.1737 0.1737 0.3120 0.2076
MAP 0.5030 0.4920 0.5059 0.4050 0.4928 0.5022 0.4067 0.4402 0.2523
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Example: soccer &

Tnformation Society
Technologies

manually annotated positive samples search log based annotated positive samples

More? See paper published at CIVR 2009!

Final Chorus Conference, Brussels, May 26th-27th 2009




VITALAS
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Scalable Speech Search e
= Speech Search
Near-Realtime ASR using Multipass Decoding
e« SO0A models for German
« Baseline setups for French and English
Hybrid Speech Search Approach
« Parallel word and syllable ASR decoding
* Hybrid retrieval from word and subword lattices
« Advantage: no fixed vocabulary i i =

Focus on both Accuracy and Efficiency in Ret
« High precision/recall without need of fixed lexi
« Enable vocabulary independent search on 10

Final Chorus Conference, Brussels, May 26th-27th 2009 24
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Scalable Speech Search

AT
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= Speech Search Results - Hybrid Spoken Term Detection

« Data set: Broadcast News + Conversation Shows (German)
« Exact hybrid on a simulated 10.000h syllable index: 0.06 seconds
 Enables vocabulary independent speech search on large archive
» Several retrieval algorithms available

= Choice depends on precision / recall / efficiency requirements

System Setup Precision
Exact syllable transcript search 0,96
Syllable lattice retrieval 0,91

Syllable lattice retrieval ( + fuzzy search) 0,80

Exact syllable-word-hybrid 0,97

Final Chorus Conference, Brussels, May 26th-27th 2009 25




VITALAS

Scalable Speech Search %

Treffer

Treffer 1 - ; g e ; ; 4 A

Trart: 14:44 n . o dlehwgtltwmte flnanzkrlﬁe hatil: dlehschwachen des kapitalistischen
Match: 100% i wirtschafttssysterns ans nicht gebracht ...

Treffer 2 . doch noch retten zu kénnen unter andererm gine firma heidelberg
Start: 26123 n zerment war durch die finanzkrise erheblichen bedrangnis geraten
Match: 100% ok aufierdermn hatte merkel bei fehlt spekulationen ...

Treffer 3 m () ... die den tod des ihren siebzig jaéhrige bestatigte in derm schreiben
Start: 27:41 heift es die durch die finanzkrise verursachte wirtschaftlichen notlage
Match: 100% seiner firmen zu wie die ohnrmacht nicht behandeln ...

Alle Informationen anzeigen

LALITSTARKE
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VITALAS

*ﬁ.* ] ] \ E[U |
Audio Structuring e

o Separation into
homogeneous audio
segments

* Detection of pre-defined
acoustic scenarios

= Speech parts, speaker
gender

= Re-appearing speaker
clusters, acoustic
concepts

Final Chorus Conference, Brussels, May 26th-27th 2009

00:00:0d

27




W | v|TALAs
Scalable Audio Search &
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Technologies

Fatran | BrgageEn |

Saihe s Furgck Tur !Hﬂl- raicht !
meerked marhisy Peran Saeen EaEal T wan 404 DEDESL Rt P
warheriges piihiles Eap b
ittt Tl

.  EEE N N ¥N NN | SN . i B i I d

Bdk ok ki &
1 Fa 5 - TR E
TreFler
m-!-“ n 3 pum kmmpf gegen dumpengishne suf tondeksarenn merkel wird
Matchic L mat dam kedspres Gar stadt aachen geehrt |
T n . mg gab- rahirmiche weriptrte frankneche prasident sprigary el
Grards {420 T ERMEn QAnTen oGt San el aachen wstmehan
Mpoch; 100% Eundesianzienn mariosl |
Tretier 3 n v EATRCTy, Dl penen ganoen schanons dwan hauts m sachen
Start: 4147 ] waferhen ndessynaiera markel cen bEmadssnslem barissses. fur
Hpscht 100%, i thren erdels fur Ko dar e iachen
n o T SRR U L] e S D ST T A e BT
Srasis (15 - e weder bie sarlagy die analana in gt rachsben il so sl
Hetoh: 1004, el wike g o bencht da Uber e e
Teeler 5 n o Bl WEr S0 vDH ad RElEN GOF JEm sachentr rathius i mirgas
frae- 05104 turndesanzend gaaple] 51 e Sespahra]e ks Taves Cagen vt dar
Llpnekis 1804, franpdsrshng saalie-anterd saghe e der Budansr .,
L;":‘Ht:r;t* ﬂ - kh Enbe andels megkel make ale manchs asgen ich hals el von
"!-I'.".'..I:' !t.-l::'. thr &a mlthiar hef da angein med ded _
ﬂ .. nddeshe dbgpen imh bale wel von & die wiltler Fal Sie afshels
Sracrs 0% 26 ¥ der mecals mbrkel fei el 5 viddanken dats Sl curEBaEohE Lribn
Mptch: 1008, dach noch ardn med sz der vefliunsatiroe gelfueden |,
zﬁ%‘fﬂ ﬂ 2 o kel danits sache me caflr dase ar frankreich Derick nach
oA wuropa palihet haba mas verepoach weker .,
Traffer ® L B Ernpdiichel mémnandsr. dir Saturen Ohorall i Sar wot dia om
== e R e n - hrg e B0 |;|'|.|-_|_'|!_ﬂ_ 2o hawsoe bag der nach REandy mn guier

Masch: 150% ardana ..



vl[TaLas
== Automatic Detection of Repeated Objects =

Tnfor ual ion Socut

100 hours of TV news Structuring Object: Generic

flnfor!native Object: Figunre:s‘ L

Semantic Object."Maps

Semantic Object: Map

)
nnnnn
o B B

Final Chorus C _... . .. __, . ___ _, ., . _. .. _=m_ _



Interactive Exploration

Tnformation Society

Technologies
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Local Interactive Cartographic Explorer  gjopal Interactive Cartographic Explorer
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Tnformation Society
Technologies 3

Browse 100K Belga documents = 1«

VITALAS

Global map: the colored clusters are built from textual similarities
Documents selected by search functionalities are highlighted

uuuuu
ununun
rrrrrr

Global map
and zoom area
. ./ Text or image
EEEEEEEE T Overview | | Vitalas Clu;ai M;au o S e arC h
SSSSSS
Labels of the
Cluster
e pointed
ol G by the mouse

state oaay

e document pointed by the mou




VITALAS
Navigate by textual or visual proximity '«

l ‘3(( ety

Local map: local expension based on image, textual or hybride proximity
Documents close from each others are connected

/

P Grapher L — =181 x|
File Rendering Ranker
Similarity S
Layout
ree Simulator M I -t
e odality
top .
e settin
el iR
el [rr
et

Reinitialize Layout

1 »
Boemaner| @ @ @ * O courereot.. | ()17 oroso... | (T o 14 Exvlora.. - B8 cohniseni... | o3 Adsber.. | 1) Crevabuatio.. | 8] functionaltie...| ) Vieles We7... | B JavaBrows.. | S} Gestionnore...| B maestro_sts... [ Grapher B oures ? |« W 1307
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VITALAS
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(First) User Evaluations A&

Y \:/

1 H iety

=  Search with VITALAS integrated system - Corpus: 100K images
(BELGA)

= Users were very enthusiastic about the possibilities offered by the
advanced functionalities

= More practice needed on new functionalities to perform better
= Response time is not sufficient

= Logo search, evaluation - Corpus 10000 images (BELGA)
= Very positive end user feedback
=  Qur expert would like to extend the use beyond logos

= Audio search, evaluation - Corpus: 1 year fro
= Results: very positive end user feedback
= Timeline representation pertinent

Final Chorus Conference, Brussels, May 26th-27th 2009 33




VITALAS

& 1

s

International Benchmarks

 Organize
— Wikipedia MM task (from INEX — ImageCLEF)

* More Vitalas spin-off... ImageCLEF 2009 uses a
500k Belga collection!

 Participate

— TRECVID High level features task (2008
2009), Search task (2008, 2889

« Ambition for 2009: Interactiveg
professional archivists

— INEX Efficiency, Entity Ran

Final Chorus Conference, Brussels, May 26th-27th 2009 34
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Tnformation Society
Technologies

o Scalabillity:
— Local and global visual search: 20M global
features, 100K locals features

— Vocabulary independent speech search on
10k hours of video

o Competitive cross-media concept
detectors

e Overcome training data b
log file analysis

Final Chorus Conference, Brussels, May 26th-27th 2009 35



VITALAS
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Z

Final year’s work

e Main scientific objectives:
— Scalability

— Closing the loop between cross-media
retrieval and indexing

e Main emphasis in terms of effort:
— Improve Intuitiveness and

 Main deliverables:
— Operational system at user
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Tnformation Society
Technologies

rFr/iijan

 Many search problems in Vitalas have
been approached as XML Retrieval:

— Concept / term suggestion, concept / meta-
data search, query log analysis

— Features: XQuery integration, incremental
Indexing, working with arbitrar

Final Chorus Conference, Brussels, May 26th-27th 2009 37



