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Abstract: This paper outlines the MLFLICKR system, which is a
multilingual query platform over FLICKR. In section I, we intro-
duce the argument that deals with multilingual, conceptual
driven image research. In section I, we present some related
work; in Section |11, we detail the problem targeted in thiswork,
to focus, in Section IV, on a description of the image sear ch ar chi-
tecture we developed. Befor e concluding, Section V presents some
experiments and some results aiming at validating the approach
we suggest.
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. INTRODUCTION

Image queries constitute a hefty chunk of the tetdime
of information demands on the Web. There existmirse a
considerable number of dedicated applications nigaliith
particular aspects of such queries but they gdyevatfer from
a series of shortcomings, most of times inherersaimantic
limitations. Nowadays, the market reformulates@ineent de-
mand of accessing pictures techniques better stotagsers’
profiles, needs and objectives. Although the tomaber of
pictures on the Web widely exceeds several billidins query
space is still unequally covered and becomes aftdrearable
for languages other than English. The annoying egmsnce of
such a state of affairs is that a large numbemefigs have no
or very few answers.

This is not the sole problem: the ambiguity of ithe-
manded concepts as query entries remains another anal
still open question in image retrieval. A signifitaaumber of
initiatives in research and development concermsegent the
inclusion of an automatic translation procedurehie search
architecture in order to cope with the mentioneffiadilties.
On the other hand, and in spite of an importardretfedicated
to the development of low-level content based imageeval
(CBIR) techniques, picture search mainly reliesiotexing
techniques founded on textual data. The idea wddnlde to
promote is that content based techniques introduzeda
complement of keyword search can be of a great inelgrge
scale applications. In this paper, we preddhFLICKR, a new
service for accessin§LICKR pictures, combining automatic
query translation and content based techniquesadoessing
images.
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The third important question is the linguistic esdn: que-
ries are generally monolingual and fail systemdyida inte-
grate indexing material already at disposal in oléveguages.

Such a R&D space is indeed determined by threergene
and recurrent problems: i) image data massiveidasguistic
ambiguity and iii) multilingual indexing. It seemgst wide for
setting up targeted services improving the alreadisting
solutions by convenient architectures. Il may gtin, as we
shall show, CBIR techniques in order to refinedkierall accu-
racy and recovering performances.

. RELATED WORK

Founded on research of the Turing Centre of therdssity
of Washington,Panimages’ introduces a multilingual image
retrieval framework based on the alignment of tiatien di-
ctionaries for over 100 languages. But the systepgsed can
process only mono-term queries and if several latioes
between the two languages are found, the userchekoose
the one she/he prefers. The system is especiafuylu®r en-
riching image sets associated to languages other Emglish.
It is worth to notice that there is no image preoes included
in the Panlmages architecture.

The automatic text translation received a lot d@ératton
both in the research and in the industrial worlcisting
systems, likeGoogle Language Tools [2] or Systran [9] focus
on the translation of full text. In this paper, fedow a differ-
rent direction insofar as we concentrate our gtianon the
translation of series of keywords. This adaptadeems to us
necessary in order to cope with the way peopleyglreernet
search engines.

[10] and [6] review a large number of research \goirk
content based image retrieval (CBIR). In spitehaf &ttention
received by CBIR, these techniques are not cugrémttgrated
in Web search engines. The impossibility to tramslthe
human notion of image similarity (highly subjectiveontext
sensible, objective dependant and thoroughly cedtesn
concepts) to a machine-based model (which is maielge-
ptual) explains perhaps the epistemological barngderlying
such common situation. The confinement of the $eapace
using prior textual information [8], [3] constitetean intere-
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sting alternative in order to conciliate the twpeyg of simila-
rity. A second problem with CBIR is the difficultgp scale up
the systems to volumes of data such as the Inténmage
corpus. To our knowledge, the largest scale conbasied
search application is Cortina [7], which works dh rillions
images. This state of affairs is to be compareithéo? billions
images inFLICKR.

1. PROBLEM STATEMENT

This paper looks precisely for an alternative sotuto a
recurrent problem, that is better formulated whglit ;1to two
complementary questions:

(i) How can we reliably translate a keyword queryorder
to enrich the picture representing the requestH@iw can the
keyword-based search and the CBIR be aggregatedier to
exploit the advantages offered by each approach?

In other words, the system has to cope with thioviohg
situations: first, given a keyword query (KQ), masa set of
representative pictures (PS) as returned by theclsemgine;
second, given an image query (IQ), select amongother
images associated to KQ the closest neighbors &ovisual
point of view. Both situations give rise to probkethat are far
from being trivial. We set out to show that quitgisfactory
results can be obtained if the approach is weleduto the
application domain.

Our proposition is calledMLFLICkrR (for Multi-Lingual
FLICKR). It is outlined the following section.

IV. MLFLICKR

A. Architectural Overview

In Figure 1, we propose an overview of the architecture of

MLFLICKR.
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Hereafter, we give a brief description of the wag system
functions. The user inputs a keyword query, whiglsént to
the translation script. This script employs two adaburces
(WordReference and Wikipedia) in order to propose an
automatic translation of the query. Next, both ehiginal and
the translated version of the query are used byirtege
collector. This script checks firstly if the quéasyalready utte-
red and a set of corresponding pictures is alré@ahlly stored.
If so, these images are displayed; otherwisejfithe system
deals with a new query, the query and its trarmslagire laun-
ched inFLICKR. When one of the displayed images is clicked, a
CBIR process is launched in order to find visuallyse images
among the items representing the same query.

The following subsections include a more detailed- p
sentation of the system components. A more intseadiu-
stration of the system functioning is available aidemonstra-
tion videg.

B. FLICKR

FLICKR is seemingly the most successful photo sharing
platform on the Web. Currently, the image corpusthis
resource contains over 2 billion images with asged textual
annotations. The annotation process is in no waystcained
and the users can associate any terms to the im@geseqg-
uently, FLICKR pictures can be described by a rich set of words,
in any language. The representation of differengleges in
FLICKR varies, with a preponderance of English. While the
words attached to an image vary, insofar as diftdle@nguages
vary, their content is understood in a quite similay, regard-
less the selected language by the usleg (English), chien
(French) andane (Italian) describe similar visual entities).

C. TheLocal Image Database

We created a cache containing the image sets at=th¢d
the queries that were already formulated. If a gjignot new,
the image collection script does not go on therhgeto find
images but rather recovers them from local, alresuiyed
images. The cache is not essential to the systeis,only an
ergonomic expedient that simply allows the systemrbcess
queries faster.

D. Dictionaries

The query translation in our case is based on e af
WordReference®, a classical translation dictionary and that of
Wikipedia. The first data source is fitted for translating
common terms (like dog or duck), while the secandiseful
when translating proper names (for example Patgi,Italian
version of Paris). Currently the system works omeé¢h
languages, English, French and Italian, with Ehghs pivot
language. This last choice is determined by thé tfeat En-
glish is by far better represented than other laggse in
FLICKR (and on the Web in general). The approach can be
easily extended to other languages, provided thedreslation
dictionary between that language and English idata.

Figure 1: The architecture of MUECKR. The data sources are represented as

rectangles; the active parts of the applicatiomoasided rectangles; the user
interface as a rounded square and the user int@racipdalities as ellipses.
The arrows indicate the interactions between diffemodules.

http://moromete.net/flickml.avi
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E. Trandation Script

Textual queries are expressed as series of keywuvds
found appropriate to propose a term-by-term traiosia
procedure which includes a processing of composeuhst
Current translation systems, likgoogle Language Tools, do
not deal with composed terms likdsh setter. This term will
be translated agoseur irlandais in French while it should be
translated assetter irlandais. If a query is composed ai
words, we first check if the term composed of theords is a
composed term and if so, we propose that translatocorrect.

If the n-words expression is not a composed term, we the
check all combinations af1 words and, if no composed terms

are found, the process is iterated until Blvord terms are
translated. Currently, the script translated qeujeto 4 terms,
which compose a large majority of Web queries [4].

A second important feature of our translation mdttsothe
translation of named entities, which is performesding
Wikipedia. Classical dictionaries provide a reduced coverdge
these types of terms whiMfikipedia is richer and thus more
adapted for the task. As the system has no priormmation
about the nature of terms, the translation is lhadcin both
dictionaries.

Finally, if a term is polysemic or has differerdrslations
in WordReference and Wikipedia, we propose to retain that
translation that appears more frequently on the .\edr
exampledog is translated asane when using/MordReference
and asCanis familiaris when usingWikipedia; but it is cane
that will be retained as lItalian translationdmfg. Polysemous
terms are also a recurrent problem; it appearslagdguhen
the user employs secondary senses of terms. Seeh aee not
currently processed. We simply suppose that teedense of a
translated term appears more frequently than therst it is
thus preferred. Nevertheless, in the future, wa pdapropose
alternative translations in order to better treatntambiguity.

F. Image Collector

This element is a Perl script using theckr API in order
to collect images for a given query. As we alreathntioned
it, the Image Collector exploits the results of th@nslation
procedure and, if the user inputs a query sucketé irlan-
dais, the MLFLICKR will equally search for images farish
setter allowing a drastic enrichment of the answers geing,
for this particular example, from 3 to over 2608@aers).
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Figure 2a, 2b: FLICKR answers for a query with respectivébup (a) and
loup+wolf (b).

The images in Figure 2b provide a better repretentaf
loup (in its primary sense, i.e. that wblf) compared to Figure
2a. This improvement is a direct consequence oéthiematic
multilingual disambiguation of the initial query.

G. PIRIA
For the content based counterpart of our explaratwe

The translation procedure also enables the automatj;sedp|RIA [5], a tool that performs low-level image indexing

reformulation of short queries (which are likely lbe ambi-
guous) and propose the answers containing botlorigenal
term and its translation.

We illustrate the multilingual disambiguation wighquery

and retrieval. PIRIA proposes moreover several types of
content indexing. In this paper, we chose to perfer low-
level indexing based on a combination of the textand the
color features of the images.

with loup (wolf in French). In Figure 1a and 1b, we present the

best ranked results for this query when only qungryiLICKR
with loup, respectively witHoup+wolf.

V. EXPERIMENTS ANDRESULTS

We performed three types of experiments in order to
validate the image retrieval approach we implenenie
MLFLICKR. Firstly, we assessed the enrichment of the arsswer
set using an automatic translation. Secondly, wauated the
quality of our translation procedure comparedstmgle Lan-
guage Tools. Finally, we compared the results of the constrai-



ned CBIR to the performancesAlipr*, a visual search engine
that also works oRLICKR photos.

A. Results Set Enrichment

We performed a comparative study of the queriesigavo
answer for 200 synonymous queries of different demify in
English (En), French (Fr) and Italian (It). Thelds¥ing table
gives a synthetic view of the obtained results:

Table 1: Comparison of-LICKR results for English, French and Italian

Number of
lterm 2terms 3terms 4terms
answer gterms
English 0/50 1/50 3/50 11/50
French 0/50 2/50 20/50 36/50
Italian 0/50 3/50 23/50 37/50

The results in Table 1 clearly show that Engliskrigs are
more frequently answered; this is especially trmecbmplex
gueries (including 3 or even 4 terms). When laumglgjueries
with 4 terms, there are only 11 requests with nswams in
English; there are respectively 36 and 37 such iegiefor
French and Italian. We already presented the exaofsetter
irlandais (French) andrish setter (English), a query pointing
to the same concept which is depicted by 3 itemthénfirst
form and by over 2600 items in the second. Theésteof the
translation procedure is obvious for the enrichmehtthe
answers sets.

B. Trandation Procedure

The term-by-term translation method developed iis th
paper was confronted with the results provided Gnogle
Language Tools. We carried out a comparative evaluation of
the precision associated to the two translatiorcgntares for a
series of 200 queries containing one to four teffie results
are illustrated in Table 2. A translation is coesetl as correct
if each element in the query is well translated.

Table 2: Precision of the translation procedure$/ibFLICKR andGoogle
Language Tools. (En, Fr and It stand for English, French anddta)

Precision/
. EntoFr Fr toEn Entolt It toEn
Trandation
Google Language 71% 67% 59% 66,5%
Tools
MLFLICKR 92,5% 89% 92,5% 94%

The results in Table 2 show that our translatioocedure
clearly outperforms that iGoogle Language Tools for the
given application. Typically, the precision is irped with
over 20% in all translation cases. The averageigioecof the
translation in MLFLICKR is around 90%, which can be

4 http://alipr.com/

considered satisfactory for a completely automatesthod.
The errors that appear usually correspond to polgsis terms.

C. Content Based Image Retrieval

CBIR systems are rather inefficient for accessimgupes
in a large scale image corpus likeickr. Even for much
smaller volumes of data (like, for instanédipr), the answers
usually fail to be both conceptually and visualimitar to the
guery image and to correspond to the users’ expeies An
experiment that compares our CBIR method and the on
employed inAlipr on a number of 20 images corresponding to
textual queries of different complexity (10 for drm queries
and 10 for requests formed of 2 or 3 terms) isiedmut.

Alipr was chosen because, similarly KLFLICKR, the
visually indexed image database is obtained franckr and
the type, quality and content of the pictures argegcompa-
rable. The same query image is launchedAiipr and in
MLFLICKR and a user is asked to count the number of similar
answers.

Table 3: Performance of the CBIR function

Precision/ 2and 3
lterm Average
Termsper query terms
Alipr 18% 2% 10%
MLFLICKR 40% 31% 35.5%

The comparison in Table 3 demonstrates that theatisn
of the query space using prior information introgidy the
user improves significantly the precision of thentemt based
search (which goes from 10%Atipr to 35.5% iNMLFLICKR).
The difference is more important for complex queri{@%
against 31%) than for those containing only onentét8%
against 40%). Precision is not the only cue: awrasting
measure that accounts for the quality of the CBitBce@ss is
the number of query images for which at least oindilar
answer is found. FoAlipr, at least one similar result was
judged similar in 7 cases out of 20. The correspanchtio for
MLFLICKR is 18 out of 20.
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Figure 3: An example of CBIR query

In Figure 3, we present the results of a contesetdaearch
for an image of theColiseum. The closest images are both
conceptually and visually close to the query.

The comparison of the textually-constrained CBIf #rat
of a pure CBIR shows that, when systems implemgnitire
two methods are evaluated by a user, the constra@rsion of
CBIR is by far more efficient than the pure versiohthe
process. The only limiting assumption implicatedty use of
textual information is that if a user wants to see image
representing a given term, she/he would prefecoafrse, to
have answers conceptually coherent with her/hisyquéetypi-
cal use case is presented when the user wishesvi®o dt
disposal an image of, let us say, the Eiffel Toard she/he
also wishes to see afterwards visually resemblimages to it
coming up from the database. Clearly, the prokigtii consi-
der as similar other images of the Eiffel Towegisater than
that of making the same assumption representing thesyad
Mosque or, worse, diger.

VI.

In this paper, we introduceMLFLICKR, a service over
FLICKR enabling an automatic reformulation of query ihest
languages in order to disambiguate them and m#ngnrich
the answers set. In addition, we showed how toaaddnple
but efficient content based search function isMhFLICKR
allowing an access tBLICKR photos that combines visual and
conceptual features. Our system can process quapide 4
terms long. It is easy to generalize the transtadilgorithm for

CONCLUSION AND FUTURE WORK

longer queries. For the moment, three languagesusmeorted,;
but the translation procedure is not language digrenand it
allows a straightforward integration of other laages.

The translation and the content based search were

compared to competitive baseline systems. Thetsesulicate
that important improvements are obtained in botbesaThe
translation inMLFLICKR seems well adapted to the given task;
the translation of a series of one or more keywords
outperforms, in averag&oogle Language Tools by over 20%.
As for the constrained CBIR, the results we obwiire this
work furnish yet another proof that the human rotiof
similarity is primarily based on conceptual resemnice and
only secondarily on perceptual features of the endie its
color or its texture.

In the future, we plan to improve the translatiocogedure
in order to better process ambiguous terms. Cuyrewhen
translating, we only retain the main sense of meve would
like to suggest other translation means to thesussaking
easier for them to choose the sense of the teryndbsire and
get relevant results to the chosen sense.

A second work direction we currently envisage conse
the integration of other languages in this framéwoA
complete use oMordReference would add two more lan-
guages, Spanish and Portuguese, to the alreadyngxisn-
glish, French and Italian (always with English apieot lan-
guage). As proven by systems liRanlmages, it is possible to
integrate a large number of languages in multilaigmage
retrieval frameworks. We similarly are intended donside-
rably increase the number of languages procesdbe iservice
MLFLICKR.
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