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¥ History:
o! 2008-2011: Wikipedia image retrieval task @ ImageCLEF
o! 2006-2007: MM track @ INEX

¥ Description:
o! ad-hoc image retrieval
o! collection of Wikipedia images
I llarge-scale
| ’Tneterogeneous
I luser-generated multilingual annotations
o! diverse multimedia information needs

¥ Aim:
o! iInvestigate multimedia and multilingual retrieval approaches
o! attract researchers from both text and visual retrieval communities
o! support participation through provision of appropriate resources



Wikipedia Image Collection

o! 237,434 Wikipedia images
o! wide variety, global scope
o! created in 2010, used for the second time in 2011

¥ Annotations

o! user-generated - highly heterogeneous, varying length, noisy

o! semi-structured

o! multilingual (English, German, French)
'l 10% images with annotations in 3 languages
'l 24% images with annotations in 2 languages
'l 62% images with annotations in 1 language
I'l 4% images with annotations in unidentified language or no annotations

¥ Wikipedia articles containing the images in the collection

¥ low-level, visual features

o! provided by CEA-LIST, France
I'l cime : border/interior classification algorithm
I'l tlep: texture + colour
I'l SURF: bag of visual words

o! provided by Democritus University of Thrace, Greece
I'l CEDD descriptors



Collection

<?xml version="1.0" encoding="UTF-8" ?>
<image id="8120" file="images/1/8120.7jpg">
<name>Kanzler2la.jpg</name>
<text xml:lang="en">
<description>German Federal Chancellery, Berlin. View
from the east of the main entrance.</description>
<comment />
<caption article="text/en/1/301543">Chancellery in
Berlin, since 2001</caption>
<caption article="text/en/1/307163">The Chancellery in
Berlin is the seat of the Chancellor</caption>
<caption article="text/en/3/328103"> Bundeskanzleramt
</caption>
</text>
<text xml:lang="de">
<description>Bundeskanzleramt, Berlin. Blick von Osten
(Haupteingang)</description>
<comment />
<caption article="text/de/1/400134">
Bundeskanzleramtsgebdude in Berlin </caption>
<caption article="text/de/1/405148">Kanzleramtsgebédude
in Berlin</caption>
</text>
<text xml:lang="fr">
<description />
<comment />
<caption article="text/fr/1/500997">La chancellerie
</caption>
</text>
<comment>(contrast)</comment>
<license>GFDL</license>
</image>
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<?xml version="1.0" encoding="UTF-8" ?>
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<?xml version="1.0" encoding="UTF-8" ?>
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¥ Goal:
o! diverse information need, variable difficulty
o! commonly searched topics on the Internet

¥ Topic development:

o! Exalead image search log, Wikipedia top search

o! preliminary evaluation with Cross Modal Search Engine
o! final selection by organizers according to the number of relevant images in

the collection

o! image examples selected from Flickr (under Creative Commons licence)

Number of topics 50
average # of images/topic 4.84
average # of terms/topic (English) 3.1
average # of relevant images 68.8




Topic Example

<topic>
<number> 114</number>

<title xml:lang="en"> diver underwater <title>
<title xml:lang="de"> Taucher unter Wasser <title>
<title xml:lang="fr"> plongeur sous l'eau<title>

<image> diverl.jpg </image>
<image> diver2.jpg </image>
<image> diver3.jpg </image>
<image> diver4.jpg </image>
<image> diver5.jpg </image>

<narrative> Photos that show at least one person with diving
equipment (full or only goggles and snorkel) underwater are relevant.
Divers outside of the water and people underwater without any

equipment are not relevant.</narrative>
</topic>




Relevance Assessments

Is this image relevant to this topic?

¥ Pooling:
¥y depth =100 Instructions

. For each image, you need to decide If it is relevant to the Topic. Your decision should be based on the Instructions for topic. Some
I 1 f rel t | luded to hel ur d 2
¥ On average 1’500 Images to mage examples of relevant images are also included so as to help you in your decisicn

assess If you cannot decide based on the image shown, click on the link below the image to view it in larger size.

In the extremely unlikely event that an image does not appear, please click to view its larger version; if that also does not work, please
select the Image not available option.

Topic: playing cards

-
¥ C rOWd SO u rCI n g Instructions for topic Photos, drawings and screenshots of one or more playing cards are relevant, as long as they are shown in close

up. Apart from the well-known playing cards in the Anglo-American decks, similar-looking playing cards from Eurcpean decks (such as

| C d FI the Bavarian Tarock, the French Tarot and the Cerman Skat) are also relevant. Such European decks also have four suits, but may have
O ) rOW Owe r less than or more than 52 cards (= the jokers).
o! Amazon MTurk workers with

automatic user quality
management

Image examples:

<0

(click to view image in larger size)

{click to view image In larger size)

Z

(click to view image in larger size)

(click to view image in larger size) (c|ick to view image in larger size)




Relevance Assessment

M HIT: assess relevance
¥ 5images per HIT
¥ 1 image gold standard
¥ 3turkers per HIT
¥ 0.04%
¥ majority vote

Topic: playing cards

(click if you want to view image in larger size)

Assessment (required)
O Relevant
O Not relevant

O Image not available



Participation

¥ 45 groups registered
¥ 11 groups submitted a total of 110 runs

CEALIST CEA/ Laboratoire d' Intégration des Systémes et des Technologies France 9
DBIS Brandenburg Technical University Germany 12
DEMIR Dokuz Eylul University Turkey 6
DUTH Democritus University of Thrace Greece 19
ReDCAD University of Sfax Tunisia 4
SINAI University of Jaén Spain 6
SZTAKI Hungarian Academy of Sciences Hungary 10
UAIC University Alexandru loan Cuza Romania 6
UNED Universidad Nacional de Educacion a Distancia & Univeritat de Valencia Spain 20
UNT University of North Texas USA 7
XRCE Xerox Research Centre Europe France 11
Total runs 110
51 te_xtual 15 relevance fee_dback 42 monolingual
2 V|§ual 16 query expansion 66 multilingual
57 mixed 12 QE + RF



Results (per group)

XRCE-CEA  SFLAXvis FBQE ENFRDE ENFRDE 0.3880 0.6320 0.5100 0.4162

8 UNED UNEDUV18 Mix FB ENFRDE ENFRDE 0.3405 0.5420 0.4500 0.3752
13 CEA-XRCE mixFVSFL Mix QE ENFRDE ENFRDE 0.3075 0.5420 0.4210  0.3486
18 DUTH QDSumw60 Mix NOFB ENFRDE ENFRDE 0.2886 0.4860 0.3870  0.3401
23  UNT BLRF Txt FB EN EN 0.2866 0.4220 0.3650  0.3276
53 DEMIR Mix2 Mix NOFB ENFRDE ENFRDE 0.2432 0.4520 0.3420  0.3001
61 ReDCAD redcad02tx Txt NOFB ENFRDE ENFRDE 0.2306 0.3700 0.3060  0.2862
64 DBIS COMBINEDSW Mix NOFB EN EN 0.2195 0.4180 0.3630  0.2827
65 SZTAKI txtjencolimg Mix FBQE ENFRDE ENFRDE 0.2167 0.4700 0.3690 0.2762
74  SINAI lemurlucene Txt FB EN EN 0.2068 0.4020 0.3380  0.2587
94 UAIC lucenecedd Mix NOFB ENFRDE ENFRDE 0.1665 0.4080 0.3090 0.2313

¥ best performing run: a multi-modal, multilingual approach
¥ Fusion of runs of 2 participants

¥ Dbest textual run: XRCE 11. place
¥ Dbest mono-lingual run: UNT 23. place

¥ many (successful) relevance feedback & query/document expansion runs



Significance of Results

¥ probability of swap in ranking depending on difference in MAP on disjoint topic sets
¥ 5% error rate: 0.041 difference in MAP
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Results (per modality)

¥ over runs: on average, multimodal performs better than textual
¥ over participants: 8/9 best run is multimodal

¥ over topics: 38/50 on average better with multimodal approaches
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¥ combination of modalities shows improvements
o! Increased number of visual examples
o! improved visual features
o! more appropriate fusion techniques



Results (per topic)

easy (17 topics) medium (12 topics) hard (14 topics) very hard (7 topics)
98 illustrations of Alice’s 108 carnival in Rio 99 drawings of skeletons 82 model train scenery
adventures in Wonderland
88 portrait of S. Royal 92 air race 117 red roses 87 boxing match
84 Sagrada Familia in 120 bar codes 101 fountain with jet of wa- 115 flying bird
Barcelona ter in daylight
89 Elvis Presley 91 freestyle jumps with 93 cable car 118 flag of UK

bmx or motor bike
94 roller coaster wide shot 104 portrait of Che Guevara 80 wolf close up 102 black cat
96 shake hands 114 diver underwater 112 yellow flames 110 male color portrait
71 colored VW Beetles 83 red or black mini cooper 90 gondola in Venice 116 houses in mountains
86 KISS live 79 heart shaped 78 kissing couple
107 sunflower close up 73 graffiti street art on walls 95 photos of real butterflies
77 cola bottles or cans 106 family tree 119 satellite image of desert

Average difficulty of topics: easy: MAP >0.3
medium: 0.2 < MAP <= 0.3

hard: 0.1 < MAP <= 0.2
very hard: M AP < 0.1.

¥ topics with named entities are easier and benefit from textual approaches
¥ topics with semantic interpretation and visual variation are more difficult



Results with QE and FB

¥ Technique useful if MAP improves significantly (>= 0.01)

QE (3 topics) FB (10 topics) FBQE (33 topics)
Topics 118 flag of UK 99 drawings of skeletons 80 wolf close up
80 wolf close up 79 heart shaped 76 playing cards
90 gondola in Venice 95 photo of real butterflies 74 white ballet dress
93 cable car 97 round cakes
115 flying bird 91 freestyle jumps with bmx or motor bike
78 kissing couple 120 bar codes
74 white ballet dress 114 diver underwater
92 air race 96 shake hands
73 graffiti street art on walls 101 fountain with jet of water in daylight
82 model train scenery 94 roller coaster wide shot
#words/topic 3 2.8 S Bre
#reldocs 33 63.2 79.848
avg. MAP  0.156 0.202 0.2153
easy 0 0 8
medium 0 3 8
hard 2 5 12
very hard 1 2 5

¥ combination of query expansion and relevance feedback efficient for most of
the topics



Conclusions

¥ increased interest, stable participation (11 groups)
¥ new assessment method: crowdsourcing

¥ best performing run: a multimodal, multilingual approach with FB and QE

¥ combination of modalities shows improvements
I I'increased number of visual examples
I I'improved visual features
I more appropriate fusion techniques

¥ collaborations among teams: component-based evaluation? late fusion task?

¥ 2010-11 Wikipedia image collection with ground truth for 120 topics



Thank you!



