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Abstract the same patients point of care. Mobile devices, even
with their limited screen size, offer clear advantages
Access to Electronic Health Record (EHR) in different scenarios, but the capability to select the

and biomedical databases from pockets and  key information, and display it in a synthetic way
hand-held or tablet computers would be a use- plays a key role.

ful tool for health care professionals. In this
paper we present a description of an intelligent
information retrieval system that uses cluster-

Given the number and diversity of medical in-
formation sources, different methods must has been

ing and multidocument summarization tech- ~ found that enable users to quickly assimilate the
niques to present a large set of results in are-  content of a document in the reduced display of a
stricted size environment. typical mobile device. In this paper we present a

multidocument summarization approach integrated

, with text clustering useful in this kind of setting.
1 Introduction

: . . 2 The medical domain
Information overload is common nowadays in our

society. This is also the case for medical infor\AWork at hospitals requieres mobility and coordina-
mation, which is now avalaible from a variety oftion due to the complexity of the tasks, intensity of
sources, including scientibc papers, databases the information exchange and the way information
summaries, structured or semistructured databasesd resources are distributed. HospitalOs staff might
web services and clinical records of patients. In thibe distributed in space (i.e. different location within
domain, professional in general need tools orientethe settings) or time (i.e. working different shifts)
to provide facilities for accessing and visualizing theand they need tools and technologies that helps them
adequate information for their needs. in such a distributed and mobile environment.

In general, work at hospitals requires mobility and A beld study (Gachet et. al, 2007) was conducted
coordination. Hospitals staff might be distributed inn a local public hospital (Hospital de Fuenlabrada).
space or time and their information needs are highligrom interviews with the hospitalOs staff and the ob-
dependent on contextual conditions (Munoz et. akervation of work practices, it was identibed that
2003) such are their role, localization or time of thenedical workers need to query different sources of
day. information to improve their medical praxis at vari-

Hand-held computers or PDAs wirelessly conous places in the hospital. They particularly show
nected to a Hospital Information system (HIS) carnnterest in accessing to patient electronic clinical
give physicians access to patient medical records oecord and laboratory results, evolution notes and
any relevant related information anytime, from anydischarge summaries and related medical informa-
where within the hospital, allowing physicians totion in internet.
take more informed and evidence based decisions inWe ilustrate the desired functionality of the sys-
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Figure 1. System Diagram with main components. Figure 2: Diagram of the multidocument sumarization

system.
tem with a simple escenario:

While Dr.  Garcia is checking the status of histopic and also summaries focused on particularities
patients with pneumonia in one of his visits to theyf each document.
pneumology ward, he wants to know data about sci- The software client running on PDA only trans-
entibc doc~uments related to the status of the patiemits to the server the necessary data for the query
He doesnOt want to go to the wardOs computer $fad waits for the results in order to be displayed on
tion to retrieve all this information, so he uses highe PDA screen.
pda wirelessly connected to the hospitalOs informa-For preserving platform independence we decided
tion server for querying. to use a web application specibcally designed to
show the results on a PDA or a mobile device. The
only requirement for running the web applications

From the system architecture point of view, the PDAS the availability of a browser and connection to
communicates with a server. We choose this apf'® network in the mobile device. In order to take
proach due to limited processing power of PDA andh€ most of the screen, we detect the resolution of
then the whole processing is performed at servép€ mobile device and the server formats the results
side. The client part running on PDA only need§ccording to the resolution of the screen, showing
to run a web browser that will execute the web apMore results on larger displays.

plication that will allow the user to send querys and ThiS approach presents some challenges, as de-
present results. signing the web application to minimize the infor-

As we can see in bgure 1, within the server ther@ation exchanged between server and client, choos-
are running some proceseces, the most importaiﬁlg how to represent the resglts_according tq the res-
are a servlet that receive queries from the PDA arfjution of the screen and designing a usable interface
traslates back the results obtained, and the multidof@r the web application.

_ument sumarization system which mission is cIusterA: Multidocument Summarization
ing and segment documents.

A more detailed diagram of the multidocumentText summarization could play a relevant role in
sumarization system is presented in bgure 2, in thike access to the required information at the right
case documents are segmented into multiparagrapme and in the most suitable form both in scientibc
units, ref3ecting their subtopic structure. Query reand clinical practice. Potential applications include
sults are clustered by semantic closeness and a graphching and learning, continuing professional edu-
that maps the similarity relationships among topicsation, and improved patient care (Afantenos et. al,
for each cluster is obtained. Information about doc2005).
ument topics in each cluster and their similarity is A system that exploits the capacity of organiza-
used to compute a summary for the cluster centréibn of clustering techniques but being, also, able

3 System Architecture and Design



to complement groups and documents with useest degree in its similarity graph.
ful information, can be of great utility in a mo- Sentence extraction techniques allow to construct
bile retrieval setting. We propose to integrate mulsummaries that are domain independent. The sum-
tidocument summarization (MDS) techniques withmaries are generated selecting sentences of the orig-
a postretrieval clustering interface. The Pnal resuihal document that contain information highly in-
is a system that offers a summary for each clustelicative of its content. The selection is made scor-
reporting document similarities and a summary foing each of the sentences using a heuristic set. Fi-
each document highlighting the singular aspects thatlly, the sentences with the highest scores are cho-
it provides with respect to the common informatiorsen. Among the most used heuristics for selecting
in the cluster. Results obtained in experiment whereentences, we have chosen the centroid, title, loca-
users performed interactive searches on PCs hawen and query methods (M4a et. al, 2004).
been encouraging (M et. al, 2004).

The similarity relationship among topics (i.e.,4.2 Difference Summaries

document segments) in a cluster is computed  symmary of each document oriented to highlight
identify the central topic in this cluster and the origyhe differences with respect to the rest of documents
inal aspects in each one of the documents. This if; the cluster is produced. Sentences are scored us-
formation sets up the basis of summaries focused @y heuristics related to the signibpcance of the seg-
similarities and differences, respectively. ment they belong to and to the signibcance of each
sentence within the segment. Previously, a redun-

dancy factor is used to discard sentences which re-

It is expected that a cluster of documents addressir&at information of other ones contained in the sim-
similar contents covers a huge variety of differenﬂarity summary.

subtopics in relation to the main subject. Each doc- o, our interests, the signibcance of a segment de-

ument of the cluster may address one or several gh4q on the originality of information that it con-
these aspects making very difbcult a summarizatiq@ing with respect to the information contributed by
without & previous identiPcation of, at least, t0PiGhe simjlarity summary. Nevertheless, this signib-
boundaries. After that, it is possible to bnd semansa e rate must consider the relevance of the seg-
tic relations among segments of different documents, o 4t regarding the rest of the document. Thus, we
and thus, determine which of them debne the coMyain 1o avoid that segments with a limited relevance
mon story line in the cluster. We propose to exploif, the document stand out in the summary, trying in

only the most signibcant segment. In this settingys \vay to balance the novelty of the information
it is not probable a crucial loss of information thatand its relative signibcance in the document.
hampers the identibcation of the common idea be-

hind the group of related documents. In contrast, the  Access Methods and Interface
simplibcation of MDS problem is evident. The most
prominent gain is that reducing to one the numbeFhe graphical user interface is very simple, inte-
of sources to handle we avoid the problems of regrating specibc elements taken from intelligent in-
dundancy and inconsistency inherent to summaridgrmation access techniques, which permited us to
extracted from different sources. exploit text contents analysis. Although space is at
In order to recognize the common topic in the bag premium on the small screen, readability trumps
of segments corresponding to a document clustespace utilization, so icons, white spaces and differ-
the similarities among them are characterized usirgnt colours are used to separate distinct items on the
a graph. Similarities between segments are corscreen.
puted as the inner product of both vectors of term The access to the system is very simple. The user
weights (tf idf type). An edge is set up between théntroduces a query and waits the results to be dis-
nodes representing two segments when the similgstayed. An example of results disposition is shown
ity between them exceeds certain threshold. Them Figure 3, where each cluster is represented with
for each cluster, we chose the segment with the higla- plus icon, the name of the cluster, the number of

4.1 Similarity Summaries
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Figure 3: Screen showing the result of a query, contairFigure 4: Screen showing the documents within a given
ing some clusters, the number of documents within eaatiuster. Each document is represented by means of a sum-
cluster and a summary based on the similarities for eachary based on the differences.

cluster.

ments: A Surveyn Artibcial Intelligence in Medicine,
documents within the cluster and a summary based 33(2):157-177.

on similarities. The user can select a cluster, to di$?. Gachet, M. de Buenaga, M. Rubio and A. Hernando
user selects one cluster, the system shows the title Saf€ty Improvement in Hospitalén Proceedings of

UCAMI 2007, 1l Simposio de Computacin Ubicua e
of the documents and a summary of each documentInte“gencial Ambiental.

based on the differences (Figure 4). At this point, the. E. Hauser, D. Demner-Fushman. G. Ford and G. R.
system allows the user to display a given document, Thoma 2004. PubMed on Tap: Discoveing design
to show more documents, return to the clusters or principles for online information delivery to handheld

perform a new search. computerin Proceedings of the 11th World Congress
on Medical Informatics, San Francisco, CA.
6 Future Work M. J. Maaa, M. de Buenaga, J. M. Gmez 200Mlulti-

document summarization: An added value to cluster-
We are developing a full operative version of the ing in inFeractive retrieval in ACM Transactions on
system i  convolled envionment,and planming tp "IOTalon Syseie 222G 5. L
evall_Jate it over an adequate set of users, |ncIu<_j|ng Garcia and V. M. Gonzalez 200&ontext-aware mo-
medical researchers and students and a domain ofyjle communication in hospitalsn IEEE Computer,
scientibc information and clinical cases. Also, we \olume 36, Issue 9, Sept. 2003 Page(s): 38 - 46.
want to adapt elements to conduct a TREC-based
adequate evaluation method, as the one in interac-
tive track to analyze in more detail the effectiveness

of our approach.
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