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1 Introduction

Structured document retrieval from XML documents allows for the retrieval of XML document fragments,
i.e., XML elements or passages, that contain relevant information. The main INEX Ad Hoc task focuses
on text-based XML retrieval. The INEX Multimedia track considers types of media other than text and
its objective is to exploit the XML structure that provides a logical level at which multimedia objects
are connected, in order to improve the retrieval performance of an XML-driven multimedia information
retrieval system. To this end, it provides an evaluation platform for the retrieval of multimedia documents
and document fragments. In addition, it creates a discussion forum where the participating groups can
exchange their ideas on different aspects of the multimedia XML retrieval task.

2 Wikipedia collections and additional resources

In INEX 2007, the Multimedia track employed the following two Wikipedia-based collections (the same
as in 2006):

Wikipedia XML collection: This is a structured collection of 659,388 Wikitext pages from the English
part of Wikipedia, the free content encyclopedia (http://en.wikipedia.org), that have been
converted to XML [1]. This collection has been created for the Ad Hoc track. Given, though, its
multimedia nature (as indicated by its statistics listed in Table 1), it is also being used as the target
collection for a multimedia task that aims at finding relevant XML fragments given a multimedia
information need (see Section 3).

Table 1: Wikipedia XML collection statistics
Total number of XML documents 659,388
Total number of images 344,642
Number of unique images 246,730
Average number of images per document 0.52
Average depth of XML structure 6.72
Average number of XML nodes per document 161.35

Wikipedia image XML collection: This is a collection consisting of the images in the Wikipedia
XML collection, together with their metadata. These metadata, usually containing a brief caption
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or description of the image, the Wikipedia user who uploaded the image, and the copyright infor-
mation, have been formatted in XML. Figure 1 shows an example of such a document consisting
of an image and its associated metadata. Some images from the Wikipedia XML collection have
been removed due to copyright issues or parsing problems with their metadata, leaving us with a
collection of 170,370 images with metadata. This collection is used as the target collection for a
multimedia/image retrieval task that aims at finding images (with metadata) given a multimedia
information need (see Section 3).

Figure 1: Example of image+metadata document from the Wikipedia image XML collection.

Although the above two Wikipedia-based collections are the main search collections, additional sources
of information are also provided to help participants in the retrieval tasks; these are:

Image classification scores: For each image, the classification scores for the 101 different MediaMill
concepts are provided by UvA [5]. The UvA classifier is trained on manually annotated TRECVID
video data and the concepts are selected for the broadcast news domain.

Image features: For each image, the set of the 120D feature vectors that has been used to derive
the above image classification scores is available [3]. Participants can use these feature vectors to
custom-build a CBIR system, without having to pre-process the image collection.

These resources were also provided in 2006, together with an online CBIR system that is no longer
available. The above resources are beneficial to researchers who wish to exploit visual evidence without
performing image analysis.

3 Retrieval Tasks

For INEX 2007, the same two tasks as in 2006 were evaluated:

MMfragments task: Find relevant XML fragments in the Wikipedia XML collection given a mul-
timedia information need. These XML fragments can correspond not only to XML elements (as
it was in INEX 2006), but also to passages (similarly to the INEX Ad Hoc track). In addition,



since MMfragments is in essence comparable to the ad hoc retrieval of XML fragments, this year
it ran along the Ad Hoc tasks, with MMfragments topics being a subset of the Ad Hoc ones. As a
result, the three subtasks of the Ad Hoc track (see [2] for detailed descriptions) are also defined as
subtasks of the MMfragments task:

1. focused task asks systems to return a ranked list of elements or passages to the user.

2. relevant in context task asks systems to return relevant elements or passages clustered
per article to the user.

3. best in context task asks systems to return articles with one best entry point to the user.

The difference is that MMfragments topics ask for multimedia fragments (i.e., fragments containing
at least one image) and may also contain visual hints (see Section 4).

MMimages task: Find relevant images in the Wikipedia image XML collection given a multimedia
information need. Given an information need, a retrieval system should return a ranked list of
documents(=image+metadata) from this collection. Here, the type of the target element is defined,
so basically this is closer to an image retrieval (or a document retrieval) task, rather than XML
element or passage retrieval. Still, the structure of (supporting) documents, together with the
visual content and context of the images, could be exploited to get to the relevant images (+their
metadata).

4 Topics

The topics used in the INEX Multimedia track are descriptions of (structured) multimedia information
needs that may contain not only textual, but also structural and multimedia hints. The structural hints
specify the desirable elements to return to the user and where to look for relevant information, whereas
the multimedia hints allow the user to indicate that results should have images similar to a given example
image or be of a given concept. These hints are expressed in the NEXI query language [6].

The original NEXI specification determines how structural hints can be expressed, but does not make
any provision for the expression of multimedia hints. These have been introduced as NEXI extensions
during the INEX 2005 and 2006 Multimedia tracks [8, 9]:

• To indicate that results should have images similar to a given example image, an about clause
with the keyword src: is used. For example, to find images of cityscapes similar to the image at
http://www.bushland.de/hksky2.jpg, one could type:

//image[about(.,cityscape) and
about(.,src:http://www.bushland.de/hksky2.jpg)]

In 2006, only example images from within the Wikipedia image XML collection were allowed, but
this year it was required that the example images came from outside the Wikipedia collections.

• To indicate that the results should be of a given concept, an about clause with the keyword concept:
is used. For example, to search for cityscapes, one could decide to use the concept “building”:

//image[about(.,cityscape) and about(.,concept:building)]



This feature is directly related to the concept classifications that are provided as an additional
source of information (see Section 2). Therefore, terms following the keyword concept: are obviously
restricted to the 101 concepts for which classification results are provided.

Topics for both tasks are developed by the participants and consist of the usual title, description,
and narrative fields. In addition, there are two fields, castitle and mmtitle, that contain NEXI expres-
sions of the title with additional structural and/or visual hints. In previous years, both structural and
visual/multimedia hints were expressed in the <castitle> field. This year, the <castitle> contains
only structural hints, while the <mmtitle> is an extension of the <castitle> that also incorporates the
additional visual hints (if any). Table 2 shows the distribution over tasks as well as some statistics on
the topics, where the MMfragments topics correspond to Ad Hoc topics 525-543.

Table 2: Statistics for the INEX 2007 MM topics
MMfragments MMimages All

Number of topics 19 20 39
Average number of terms in <title> 3.21 2.35 2.77
Number of topics with <mmtitle> 6 10 16
Number of topics with src: 2 7 9
Number of topics with concept: 4 6 10
Number of topics with both src: and concept: 0 3 3

5 Assessments

Since the INEX 2007 MMfragments task was run in parallel with the Ad Hoc track, the assessments for
this task were performed in the context of the Ad Hoc track [2]. No additional instructions were given
to the assessors of multimedia topics, but assumed that topic creators who indicated that their topics
have a clear multimedia character would only judge elements relevant if they contain at least one image.
We analysed the assessed fragments to verify this and found that indeed the fragments assessed relevant
for MMfragments topics contain many more images than the relevant fragments for Ad Hoc topics. On
average, a relevant passage for an Ad Hoc topic contains 0.14 images, whereas for a MMfragments topic
it contains 0.62 images.

The MMimages task is a document retrieval task. A document, i.e., an image with its metadata, is
either relevant or not. For this task, we adopted TREC style document pooling of the documents and
binary assessments at the document (i.e., image with metadata) level. In 2006, the pool depth was set
to 500 for the MMimages task, with post-hoc analysis showing that pooling up to 200 or 300 would have
given the same system ordering [9]. This led to the decision to pool this year’s submissions up to rank
300, resulting in pools of between 348 and 1865 images per topic, with both mean and median around
1000 (roughly the same size as 2006).

6 Approaches and Results

Only four participants submitted runs for the INEX 2007 Multimedia track: CWI together with the
University of Twente (CWI/UTwente), IRIT (IRIT), Queensland University of Technology in Australia
(QUTAU), and University of Geneva (UGeneva). In total we received 12 MMfragment submissions and
13 MMimages submissions.



For MMfragments, six submissions used the topics’ <title> field, and six submissions used the
<castitle> field; the <mmtitle> field was not used by any participant. For MMimages, seven submissions
used the topics’ <title> field, and six submissions used the <mmtitle> field; no submissions used the
<castitle> field which is to be expected since this is a document retrieval task. It seems the Wikipedia
images collection and the UvA features and classification scores have not been used in the MMfragments
task this year. In the MMimages task, the visual resources provided are used by IRIT and UGeneva.

CWI/UTwente participated in both tasks and experimented with traditional text-based approaches
based on the language modelling approach and different length priors, without any visual processing.
IRIT participated in both tasks with methods based on the context of images to retrieve multimedia
elements. They studied the use of collateral text and structure (descendant, sibling and ascendant nodes)
as well as the incorporation of image classification scores. UGeneva participated in the MMimages task
with a text-only baseline, an extension with proper noun detection and a multi modal fusion approach
combining textual terms, color and texture histograms, and the concepts classification scores using a
hierarchical SVM approach. QUTAU participated in both tasks, but did not provide descriptions of their
submissions.

The MMfragments runs have been evaluated using the standard measures as used in the Ad Hoc
track [4]. Since the MMfragments topics were mixed with the Ad Hoc topics we received many more
submissions that were not tailored to answering information needs with a multimedia character. We
evaluated these runs on the subset of 19 multimedia topics. For none of the MMfragments tasks the
best performing run was an official multimedia submission. That shows that for this task standard
text retrieval techniques are competitive. This does not necessarily lead to the conclusion that specific
treatment of multimedia topics is ineffective. It may still be the case that a combination of techniques
from the top performing Ad Hoc and Multimedia submissions would give better results on these topics
than either alone. For the MMimages task we have reported standard interpolated recall-precision graphs
and mean average precision measures for all submissions. Also in this task, the top performing runs do
not use any image analysis or visual processing; they are purely text-based. The evaluation results and
more detailed analysis can be found in the INEX 2007 Multimedia Track overview paper [7].

7 Conclusions

The INEX 2007 Multimedia track provides a nice collection of related resources to be used in the track’s
two retrieval tasks: MMfragments and MMimages. Since the number of participants in the multimedia
track was disappointing with only four groups submitting runs, it is hard to draw general conclusions
from the results. What we could see so far is that the top runs in both tasks did not make use of any of
the provided visual resources.

The Multimedia track will not run in INEX 2008. Instead the MMimages task will run under the
auspices of ImageCLEF 2008, where it is renamed as wikipediaMM task. This decision has been made
in an attempt to attract more participants, since ImageCLEF provides a more natural habitat for such
an image retrieval task. The set of related collections and resources, makes this task an interesting
playground, both for groups with a background in information retrieval, and for groups with a deeper
understanding of computer vision or image analysis.
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