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Abstract. Children experience several difficulties retrieving informa-
tion using current Information Retrieval (IR) systems. Particularly, chil-
dren struggle to find the right keywords to construct queries given their
lack of domain knowledge. This problem is even more critical in the case
of the specialized health domain. In this work we present a novel method
to address this problem using a cross-media search interface in which
the textual data is searched through visual images. This solution aims
to solve the recall and recognition problem which is salient for health
information, by replacing the need for a vocabulary with the easy task
of recognising the different body parts.

1 Introduction

Using health information is often problematic, being complex to find and difficult
to read. For children, this becomes even more problematic. Often pediatric health
information is not written at an appropriate readability level [1] and is difficult to
retrieve for childen because of a lack of domain knowledge [2], whilst the benefits
of pediatric health information to children are extra salient: e.g., in particular
for ill children, allowing to overcome uncertainty about their disease.

Van der Sluis and Van Dijk [2] identified four salient problems children have
with IR systems, one of which is the vocabulary problem. Numerous studies show
children have difficulties in choosing the right words. Often, they misspell their
keywords or use keywords that are too broad or too narrow [3]. These findings
are often attributed to a lack of vocabulary, which is a known problem in IR
research; i.e., the vocabulary problem [4].

Visual search interfaces allow to alleviate all facets of the vocabulary problem
for children through removing the free recall of words. Tag clouds are well-known
examples of a visual search interface [5]. A tag cloud gives a representation of
the word frequency for the most used words in the underlying corpus. However,
in the case of health information for children, also the recognition of commonly
used words is likely not to be helpful enough.
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To overcome both the recognition and the recall problem, this demo will present
a cross-media retrieval interface. This interface reduces the need for the recogni-
tion of words by using images to represent easy recognizable body parts. Moreover,
to make more complex concepts available, users can zoom-in on certain body parts
to make their search more specific. Hence, children can explore health related in-
formation through visually exploring the different body parts.

2 Design

The User Interface (UI) of the demo is shown in Figure 1. Two main functional-
ities are involved in this UI: visual search and results presentation, both will be
further elaborated in the following paragraphs. Moreover, we will first describe
the data set and the performed data enrichment allowing for a better mapping
on the search metaphor.

Fig. 1. Illustration of the user interface

2.1 Data Set

The data utilized in this work consists of metadata describing the items available
in the library of one of the largest children’s hospitals in the Netherlands. These
items represent a collection of diverse media types as books, dvds, coloring pages,
etc. The purpose of the hospital’s library is to provide trusted information for
children about health, diseases, treatments and other physical and emotional
issues that commonly arise in the hospital. Currently, the library consists of 560
items and each item is described with title, age appropriateness range, a short
description, and an image.

To connect the interface with the search engine, we first determined the body
parts and the level of granularity needed for the interface. For this purpose a
dictionary of body parts was built based on the Wikipedia categories containing
articles with body parts (e.g., Anatomy). The identification was carried out by
simply matching the entries of the dictionary with the title and description of
the items. Given that the recall of this approach is low since few items explicitely
mention the body parts in the meta-data, we enriched the data by adding a list
of body parts that are related to the content of the items.
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Table 1. Top-5 frequencies per body part obtained by applying simple matching (a)
and after enriching the data (b)

(a) Simple matching.

Body part Frequency

Brain 15
Body 16
Head 6
Eyes 4
Ears 3

(b) Enriched data.

Body Part Frequency

Brain 21
Body 19
Nose 12
Lungs 9
Eyes 7

This process was performed automatically by first identifying the entities from
the metadata using Wikipedia, in a similar fashion as in [6]. We establish a
relation between an item and a body part if the Wikipedia article associated to
one of its entities is connected in the Wikipedia link structure with the article
associated to the body part. For example, if one of the entities mentioned in
the item description is deaf, our system is able to relate the item with the body
part ear since its Wikipedia article is referred from the article Deaf. Using this
method allowed us to increase the coverage from 28% to 53%. Table 1 illustrates
the most frequent body parts found in our dataset before and after applying the
method described to enrich the data.

The search is performed by constructing a query based on the body part that
is clicked. This query is send to the search engine. We employed the Pf/Tijah
engine [7] to index the title, description and the augmented body parts found.
The communication between the UI and search engine is performed via the open
search protocol [8] which also allows other parties to safely search our data.

2.2 Visual Search and Results Presentation

The search-part of the UI uses an illustration of a body as a search metaphor.
As indicated in Section 1, such a metaphor is expected to reduce the vocab-
ulary problem, which is particularly salient with pediatric health information.
As Table 1 illustrates, selections can range from the whole body to the brain.
This considerable difference in the level of detail creates the need for a zoom-in.
We solved this need by using one image which contains a great level of detail,
allowing for an image zoom-in to very specific parts (e.g., the ears). Moreover,
the image changes when zooming in to highlight the relevant aspects at that
level of details (e.g., the brains).

The interaction has been kept deliberately simple: a point and click paradigm
is used for both selecting and zooming in, using feedback to make the functional-
ity intuitive. Certain parts of the image are highlighted at any time, indicating a
click on the highlighted part will give search results on that part. Moreover, when
clicking on a highlighted area, the image will automatically zoom-in, leading to
new highlighted areas.
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3 Discussion and Future Work

This demo presents a novel way to solve a challenging retrieval problem: making
often highly specialized health information searchable by less experienced users.
Although the presented visual metaphor cannot cover all the information in the
data set it is highly useful for exploring a particular domain of information.

The presented system can work for data written in any language, not relying
on the use of words to search, and can work for different visual metaphors and
thus different domains as well: any data set can be enriched with its association
to a visualized concept using the Wikipedia-based method presented in Section
2.1. However, the reliance on a fixed visual metaphor makes the system fairly
query-specific. The idea of basic level categories, indicating that people have
common basic concepts for which clear representative images can be found [9],
and the availability of resources such as open clip-art can alleviate this problem
in the long run.

The presented design incorporated basic findings on interaction of children
with IR systems, making it a truly user-centered design, aimed at some of the
most salient problems in a particularly difficult domain. The presented demo is
ongoing work and will be employed in a children’s hospital where each patient
has a touch screen to be used for entertainment and informative purposes.
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