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Abstract—This paper surveys principal concepts involved in
various approaches to web search. There are many attempts to
improve key word search. There is the concept of exploratory
search, which represents a shift towards more complex view of
the interested fellow’s role, widening her options. There is
proposed a more radical shift towards viewing information
seeking as traveling in the digital information space involving
both web and digital libraries.
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L INTRODUCTION

Keyword search is a standard approach to information
retrieval that has been used for a long time in a pre-web age. It
is therefore not surprising that this scheme has been adopted by
search engines operating on the web. It should be noted,
however, that other approaches, e.g. one based on
categorization, are attempted, too, but still keyword search is
undoubtedly currently the dominant metaphor. After inception
of the web it took some time to realize (at least some of) its
potential. There was a growing realization that web could be,
and gradually has been becoming, an immense well of
information. Soon people were caught by surprise by the speed
of growth and its apparent sustainability. It has been quite
common (including myself) to write articles starting motivation
with expressive statements that everything is on the web
nowadays, implicitly including also the interpretation that what
is not on the web is as good as nonexistent so the closed world
assumption holds for the web.

Things are more complicated. If the window to see contents
of the web is the standard search engine interface that involves
both preprocessing of the query and then postprocessing of the
results, then our view of the web is limited be capabilities of
this interface and the underlying search engine. It is known that
not all the contents of the web is indexed by search engines, but
indexing is a precondition to be retrievable. There are vast
areas of the web that are not retrievable, cf. the notions of
shallow and deep web. There is also another temporal reason
since indexing is always behind in time to occurrence of new
content in a web page, so for some initial period of time even
information in the shallow web that is retrievable under
standard circumstances is not visible.
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Besides these principal space and time limitations of ability
to be retrieved there are other grounds for suboptimal
performance of information search in the web, be it expressed
in terms of precision, recall or some other measure. This is one
of the hottest topics of research today. For general research
public, improving the actual search engine is not a
straightforwardly open topic of research due to proprietary
nature of the most popular search engines which are mainly
researched, designed and amended by their competing owners.
It is therefore left to orient most of its creative talents to
interface, including both preprocessing and postprocessing in
the above suggested sense.

We mention some of the research endeavours in both these
areas. However, despite many interesting results of research
that have lead to improvements, such approaches are somehow
limited. Besides the effective exclusion of search engines, we
argue that the view as outlined above is too narrow.
Information seeking should be viewed in a much broader sense,
not as a (whatever sophistically) preprocessed and
postprocessed keyword search. In recent years, the notion of
exploratory search has attracted much attention as an
alternative to the standard keyword search. However, we shall
show that it is much more a complement and an advancement
of the standard approach. Finally, we outline some possible
directions beyond these approaches. In particular, we present
our idea to view information seeking as traveling in digital
space.

II.  PREPROCESSING

In a sense, preprocessing, i.e. some kind of preparation of
the input data to be subsequently processed by a search engine
is more important than any manipulation that occurs
afterwards. Let us bear in mind that ultimately, output is
determined in a significant extent by input. If something is
misplaced in the modified list of keywords, which is input to
the search engine, it will determine its output for better or
worse. Any improvements of output then are just attempts to
amend results that are inherently limited by input imperfection.
Therefore, much emphasis has been placed in research on ways
how to prepare input to the search engine.

One direction of research is query expansion. Original
query is expanded to increase chances that the search engine
will return results that better reflect the expectation or intention
of the interested fellow. What are possible sources that are
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basis for expansion? And which of them are most effective to
achieve improvement in information seeking? There are
several approaches to investigating these issues.

One idea is to augment the query with some additional
information that reflects interested fellow’s intention. For
example, key words such as java or apple in a query can mean
very different things depending on if the interested fellow is
interested in geography or programming, computers or
pomology. If we want to have scope of possible interpretations
of the query narrowed but do not want to be dependent on
receiving any further information from the interested fellow,
we may take previous searches to extract from it clues pointing
at interested fellow’s intentions. Query logs can be analysed so
that interested fellow’s intention is automatically identified
[33]. Another possible source is the personal collection of text
documents, emails, cached Web pages, etc. constituting her
desktop or Personal Information Repository [17].

There are works favouring explicit interested fellow’s
feedback with the obvious weakness in dependency from the
interested fellow. Luckily, interested fellow leaves often some
implicit feedback [27], [29]. Of course, all such approaches
attempt to contribute to personalization of search. But is
personalization of search necessary? Many queries are such
that almost everyone who issues them has the same thing in
mind and seeks the same information. In such cases, no
personalization is necessary, at least during preprocessing.
There are many other kinds of queries, however, which mean
different thing to different people. Even if two different
interested fellows write the same query they are interested in
different information. There is an ambiguity in a query. It can
be analyzed and modeled. This can help identify where a query
can benefit from personalization [34]. Several important user
personalization approaches and techniques developed for the
web search domain are presented in [24]. A simple
personalization layer that improves relevancy of search was
proposed in [7].

One of the approaches towards an automatic
personalization of web search is proposed in [16]. They make
use of PC desktop, which is source of a wealth of specific
information. Having extracted it, it allows for an increased
quality of user profiling. More specifically, they select
personalized query expansion terms for web search using three
different desktop oriented approaches: summarizing the entire
desktop data, summarizing only the desktop documents
relevant to each user query, and applying natural language
processing techniques to extract dispersive lexical compounds
from relevant desktop resources. Related issue supportive to
these approaches is text mining [70][72][80][81].

A novel query expansion algorithm is proposed in [32]. It
acts as preprocessing set up on the client machine. It can learn
an interested fellow's preference implicitly and then generate a
profile of the interested fellow automatically. When the
interested fellow inputs query keywords, more personalized
expansion words are generated by their algorithm. These words
together with the query keywords are then submitted to a
popular search engine.

A related but somewhat different approach from the
interested fellow’s point of view is assisted query formulation.
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The interested fellow is assisted right after having formulated
first piece of text expressing her interest. In a series of steps:
query formulation — find — re-formulation, the text (search
query) is becoming finer and more accurate [35].

As a further step in the level of assistance, query suggestion
is another area of research. It is most widely known for popular
queries but the usual experience shows a sharp deterioration for
less frequent ones. To improve rare query suggestion, other
sources of information are sought to leverage implicit feedback
from interested fellows in the query logs. In [36], a
combination of interested fellow’s click and skip (of the
returned URL’s) information is used as an implicit feedback.

1II.

In approaches using personalization, there is quite often
mentioned context as another important concept. It shows its
meaning immediately: (con - with) text, hinting at the
surrounding situation for interpretation of the text. Context can
be thought of as all the circumstances, the data and
information that are somehow relevant to the event or fact. For
the purpose of the particular research that we overview here,
this definition is too vague. A very eleborated and formalized
model of context has been proposed by [37]. They propose a
context model distinguishing three distinct layers: knowledge
layer, state layer, contextualization layer and, in addition, they
add a fourth layer describing context-based adaptation. There
are following components needed for this conceptual context
model:

(a) Information about the current situation/state provided by
sensing components

(mapping internal and external information sources into state
objects).

(b) Background information about the (application) domain.
(c) Contextualization rules to constitute a contextualized state.
(d) Adaptation rules that define a set of meaningful
adaptations according to the contextualized state.

In relation to web search, Lawrence [22] describes the
context of a query as for example, the education, interests, and
previous experience of a user, along with information about the
current request.

CONTEXT

Several approaches have been taken to using context in web
search [21][8][9]. Among them, query rewriting, iterative
filtering meta-search, rank biasing seem to be dominant. Query
rewriting is based on appending keywords form context to
search query as a string and submitting the augmented query to
standard search engine.

Iterative-filtering meta-search does not augment a query but
rather generates many different sub-queries and submits them
to several search engines. Upon receiving results, it re-ranks
them and aggregates into one set. Rank biasing supposes that a
query and context of keywords are sent to modified search
engine as a complex query. Having received documents
matching query it then re-ranks them by fitness to context.
More generally, query preprocessing opens room for context to
be a source for query augmentation. A query is seen as a short
list of keywords. To rewrite it, we have to identify additional
keywords.
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The concept of context is quite general and, as we noted
earlier, often a loosely defined one. Interested fellow’s
interests, past searching experience etc. can be considered part
of it. There are also other views, concentrating more on query
itself [15]. Still other approaches employ collaboration of
interested fellows [31]. There are also investigated completely
different forms of search that require specialized user interface
(e.g. facet browsers [47] or one-page search engines).

In a sense, web search adjusted in one way or another to a
context as determined by the interested fellow is a personalized
search. The other way round, when the interested fellow
possesses a personal profile represented in a processable way,
e.g. in form of ontology, an ample room opens for personalized
web search, too [28]. Our point is, however, that there is a
room for improving results of web search even if no concepts
of semantic web are employed. It is possible to expand a query
in a quite complex way based on personal information [17].

Iv.

Personalization and context information are two major
sources of information that can be used not only in the
preprocessing phase.

POSTPROCESSING

After a usual search engine returns a list of results, there are
several ways how to proceed. The list can be modified to better
reflect personal preferences of the interested fellow. Or the list
can be adjusted to the context of the search. These both can be
viewed as examples of postprocessing. Besides these and
possibly other ways of postprocessing, there is another
important role for this phase: to gather additional information
that will enable better preprocessing in the next round.

An important area of research is to investigate ways of re-
ranking results. In [25], interested fellow’s browsing behaviour
is source for data mining frequent access patterns. In
accordance with her interests mined and feedbacks acquired,
they propose Personalized PageRank for dynamically adjusting
the ranking scores of web pages.

There are attempts to employ semantics description
languages for representation of interested fellows’ profiles. In
[18], there is described a personalized search approach
involving a semantic graph-based interested fellow’s profile
issued from ontology. Interested fellow’s profile refers to her
interest in a specific search session. It is built using a score
propagation that activates a set of semantically related concepts
and maintained in the same search session using a graph-based
merging scheme. Personalization is achieved by re-ranking the
search results of related queries using the user profile.

A possible approach to augmenting an individual interested
fellow's profile is by using data from other interested fellows.
In [30], they studied whether groups of people can be used to
improve relevancy, or in general quality of search. They
explore the similarity of query selection, desktop information,
and explicit relevance judgments across people grouped in
different ways. As could be expected, some groupings provide
valuable insight into what members consider relevant to
queries related to the group focus. On the other hand, it can be
difficult to identify valuable groups implicitly.
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V.

Conventional approaches to targeted search suggest that the
interested fellow knows what she is looking for and formulates
a search query by using keywords for search engine. The main
problems in current approaches are limited opportunities of
query construction using keywords, search query ambiguity,
and the minimum support for query modification and results
viewing, and the fact that interested fellows often cannot say
in advance what they are looking for [39]. We unwittingly just
guess those keywords that might be found on pages with
information that we want to obtain, with sufficient relevance
that it will be placed at top positions of the list of search
results. In targeted search, search engines improve the search
success especially by complementing or reformulating the
queries or by reordering the results. Among more
sophisticated approaches belong e.g. support of query
disambiguation [40] or advanced search using clustering [41].
Problem formulation of the initial query for a search engine
when the interested fellow does not know precisely to specify
the search target is addressed by the exploratory search
approaches [42], e.g. by search based on the views across facet
browsers mSpace, RelationBrowser++, by search using the
examples in the IGroup [43], by support of query modification
or by advanced methods of search results browsing in VisGets
[44].

EXPLORATORY SEARCH

VL

Originally, a website was only a content provider. Gradually
the purpose of a web site changes and a web browser becomes
a gateway to a variety of platforms and information
channels. Web 2.0 has given interested fellows an ability to
actively participate in the creation and organization of the
web. It has also become another place, where an important
role is played by communities - those that are based on real-
world social relations, as well as those which are purely virtual
and created by ad-hoc grouping of similarly behaving
interested fellows [2][4][5]. Search, which relies on the links
between interested fellows can efficiently tackle the problem
of query disambiguation, can reorder the search results or can
add to the query special community annotations [48].

Current research in the field of search and recommendations
has been refocusing more on the usage of the user interactions
in order to enrich the searched information space, which
allows the search refinement [64]. These methods include the
use of annotations in the context of social relations [49],
temporal properties of interaction with objects and information
sources, explicit and implicit evaluations of objects by users
[50], the automatic derivation of hierarchical and overlaying
categorizations [51] and the use of highly domain-specific
characteristics (e.g. geographical distance or spacial data
(71]).

Semantic web is based on the concept of ontology and a lot or
research has been going on, including [73][65][69]. Searching
the semantic web has been investigated [78], including various
forms of semantic search [45] or recommendation [11]. Social
navigation is also one of the relevant issues [77]. When
considering social aspects, it is also important to note the

SOCIAL ASPECTS
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potential of collaboration for effective information retrieval
[63].

Another interesting concept emerges described loosely as
collective wisdom or wisdom of crowds. One way is to use the
knowledge that wusers "encode" in folksonomies, for
example in social tagging. With sufficient number of users and
marked resources they begin to form genuine relationships
between brands, resources and users [52].

VIL

In almost any approach to web search, there arises the
question how to model the interested fellow and her context.
Traditional approaches to interested fellow modeling (a.k.a.
user modeling) are not appropriate in the case of web and
digital libraries as they do not count with the large and
dynamic information space. The solution is to come out from
so-called open corpus approach [53] which is based on two-
level model of the interested fellow (document level and
conceptual level). Effective combination appears to be based
on tags, keywords and more complex formal models which
allow covering various dimensions of the interested fellow
[54]. Many other works include e.g., [1][68].

INTERESTED FELLOW MODEL

VIIL

Both targeted and exploratory search are directly related to the
effective visualization of search results overview and then the
results themselves (documents, pages, information). Current
approaches in the exploratory search, in addition to traditional
tabular display of search results, make a significant focus on
supporting the process of searching through faceted browsers
like mSpace [55], RB or OntoViews [56], on improving the
user orientation and understanding of information using link
or content annotations.

Essential is also the support for creation of visual search
queries by using approaches based on views, visualization of
search and browsing history [57] with graphs and interactive
visualization of relationships between search results using
(hierarchical) graphs [58]. Advanced visualization approaches
involve information preprocessing using clustering, for
example in the search engine clusty.com, concept analysis, or
reasoning context. In the area of semantic web, Tabulator [59]
addresses linking of several visualization approaches using
nested charts and maps. Support is still limited to individual
domains, often with a manually created metadata, and without
taking the dynamics into account.

VISUALIZATION OF SEARCH RESULTS

IX. AND BEYOND (FUTURE WORK)

Finally, let us outline some possible future directions of
fundamental research in area of information retrieval based on
search in large information spaces. Interested fellow receives
or derives information in the process of her interaction within
the information environment including friends and people with
similar interests. Cognitive metaphor of traveling in the digital
space describes an interested (often curious) fellow who
travels in the web or visits digital libraries, sometimes
purposefully, sometimes even without a specific objective, in
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order to obtain interesting information to augment her
knowledge or learn something new [13] or just have fun. The
range of possible cognitive experience is not limited.
Interested fellows leave traces in the digital space, sometimes
even without being aware of it. For example: evaluations,
recommendations, annotations, inscriptions on a virtual wall
[74][75]. Interested fellows communicate with others, forming
communities of those sharing interests. They express their
views, write emails, blogs or microblogs [76]. Even a track
record of a journey in the digital space is important
information, especially if complemented with knowledge of
how successful this traveling was.

All this is potentially applicable in order to improve the
cognitive structure of semantics for interested fellows as
information  seekers (consumers), or digital space
travelers. The potential of digital libraries is waiting for the
revelation particularly through their integration, stressing the
importance of interested fellow’s information behaviour
[82][83]. The web can provide distributed space for the
unification of meaning across different libraries [84]. The
space, with its information seeking inhabitants forms a world,
which  has ecological dimensions worth studying
[85]. Forward-looking "single" digital world of information
resources can use advanced search features, personalization,
social networking, or context consideration.

In such an environment it is important to consider methods of
presentation and visualization of information, in particular of a
response to the query. A very promising method seems to be
multi-paradigm  visualization, where depending on the
presented information and the state of the process of
searching, the most appropriate form according to the nature
of retrieval and context (facet browsing, graphs, visualization,
creation of clusters and conceptual models, specific browser
content) is selected [86][87].

So far, the known search methods do not provide sufficiently
precise results and results sufficiently covering the relevant
subspace (cf. precision, recall). This is largely a consequence
of the way how people use the search engines - what queries
they submit. Moreover, the amount of information on the web
increases rapidly. Therefore there is a permanent demand to
improve methods for searching and accessing information.
Nowadays, unstructured text is still the prevailing form of
storing data in the Web. Such a method of content storing does
not support automatic processing. There are several research
directions that focus on accessing of the web content using
various engines and tools in order to enable automatic
processing of the content (the semantic web). However, the
results have a limited scope for specific domains and specific
applications.

Development in this area matures to the point where the web
is becoming so important and at the same time still unknown
phenomenon that some identify it as a separate, original object
of investigation. There are even initiatives to establish web
science [38] as a new scientific discipline.

We formulate a working metaphor of cognitive traveling in
digital information space, covering web and digital libraries.
The concept of digital (information) space is a useful



International Scientific Conference INFORMATICS 2011, November 16-18, 2011, Rozrava, Slovakia

abstraction, because any activity in space is usually associated
with some movement and moving in space can be seen as
traveling. Even those interested fellows, who know what they
are looking for, can find themselves in a situation that before
they find what they originally have been seeking, they
encounter an interesting link or information and unconsciously
start searching in a new direction albeit with less accurate
search target. However, there are also such interested fellows
who do not know exactly what they want, but they like
wandering in the information space, leaving navigation to
immediate evaluation of interestingness of what they see or
read.

Obviously, the outlined view of traveling in digital
information space is just one of several views presented or
emenging. A very comprehensive view of interactive
information retrieval is presented in [6]. An interesting view
of information-seeking funnel is proposed in [10].
Undoubtedly, there is much need for future work in this area.

ACKNOWLEDGMENT

1 wish to express my gratitude to my colleagues, especially
to Michal Barla, Maria Bielikova, Ladislav Hluchy, Michal
Laclavik, Jan Paralic, Jela Steinerova, Jaroslav Susol and
Michal Tvarozek, who contributed to the unpublished project
proposal [60], parts of which are included in this paper.

REFERENCES

[11 A. Andrejko, Novel Approaches to Acquisition and Maintenance of User
Model. Information Sciences and Technologies Bulletin of the ACM

Slovakia, Vol. 1, No. 1 (20009), 1-10.

M. Barla, Towards Social-based User Modeling and Personalization.
Information Sciences and Technologies Bulletin of the ACM Slovakia,
Vol. 3, No. 1 (2011) 52-60

A. Broder, A taxonomy of web search. SIGIR Forum 36, 2 (September
2002), 3-10.

E. H. Chi: Information Seeking can be Social. In: National Science
Foundation workshop on Information-Seeking Support Systems (ISSS),
June 26-27, 2008, Chapel Hill, NC, 39-45.

B.H. Evans, E.H. Chi, An elaborated model of social search. Information
Processing and Management, (2009), article in press.

[2]

(3]

[4]

[5]
[6] P. Ingwersen, The User in Interactive Information Retrieval Evaluation.
In: M. Melucci, R. Baeza-Yates (eds.), Advanced Topics in Information

Retrieval, The Information Retrieval Series 33, Springer-Verlag Berlin
Heidelberg 2011, 83-107.

M. Kajaba, P. Navrat, D. Chuda, A Simple Personalization Layer
Improving Relevancy of Web Search. Computing anf Information
Systems Journal. Vol.13 (2009), No. 3. 29-35.

P. Navrat, T. Taraba, Context Search. In: Y. Li, V.V. Raghavan, A.
Broder, H. Ho: 2007 IEEE/WIC/ACM International Conferences on
Web Intelligence and Intelligent Agent Technology: IEEE Computer
Society, 2007. 99-102.

Navrat, P., Taraba, T., Bou Ezzeddine, A., Chuda, D.: Context Search
Enhanced by Readability Index. In: IFIP Series. ISSN 1571-5736. Vol.
276: Artificial Intelligence in Theory and Practice II. (2008). Springer
Science+Business Media, LLC. 373-382.

D.E. Rose, The Information-Seeking Funnel. In: National Science
Foundation workshop on Information-Seeking Support Systems (ISSS),
June 26-27, 2008, Chapel Hill, NC, 32-36.

J. Suchal, P. Navrat, Full Text Search Engine as Scalable k-Nearest
Neighbor Recommendation System. In: Artificial Intelligence in Theory
and Practice III IFIP Advances in Information and Communication
Technology, 2010, Volume 331/2010, 165-173.

(7

(8]

(91

[10]

(1]

13

[12] Y.L. Theng, H. Thimbleby, M. Jones, M., "'Lost in hyperspace':
Psychological problem or bad design?", APCHI'96, 387-396, Singapore,
1996.

J. Tvarozek, Bootstrapping a Socially Intelligent Tutoring Strategy.
Information Sciences and Technologies Bulletin of the ACM Slovakia,
Vol. 3, No. 1 (2011) 33-41.

M. Tvarozek, Exploratory Search in the Adaptive Social SemanticWeb.
Information Sciences and Technologies Bulletin of the ACM Slovakia,
Vol. 3, No. 1 (2011) 42-51.

J. Bai, J. Nie. (2008). Adapting Information Retrieval To Query
Contexts. Information Processing Management, 44(6): 1901-1922.

P. Chirita, C.S. Firan, W. Nejdl. (2006). Summarizing local context to
personalize global web search. In Proceedings of the 15th ACM
international Conference on information and Knowledge Management
CIKM '06. ACM, New York: 287-296.

P. Chirita, C.S. Firan, W. and Nejdl, W. (2007). Personalized Query
Expansion For The Web. In Proceedings of the 30th Annual
international ACM SIGIR Conference on Research and Development in
information Retrieval SIGIR '07. ACM, New York: 7-14.

M. Daoud, L. Tamine-Lechani, M. Boughanem, B. Chebaro. (2009). 4
session based personalized search using an ontological user profile. In
Proceedings of the 2009 ACM Symposium on Applied Computing SAC
'09. ACM, New York: 1732-1736.

F. Kawsar, K. Fujinami, S. Pirttikangas, T. Nakajima. (2006).
Personalization and Context Aware Services: A Middleware
Perspective. In Proc. 2nd International Workshop on Personalized
Context Modeling and Management for Ubicomp Applications
(UbiPCMM) in conjunction with Ubicomp 2006. Orange County,
California.

G. Koutrika, Y. loannidis. (2005). A Unified User Profile Framework
for Query Disambiguation and Personalization. In: P. Brusilovsky, C.
Callaway, A. Nurnberger (Eds.): Proc. Workshop on New Technologies
for Personalized Information Access, part of the 10th Int. Conf. on User
Modeling (UM'05), Edinburgh: 44-53.

R. Kraft, C.C. Chang, F. Maghoul, R. Kumar. (2006). Searching With
Context. In Proceedings of the 15th international Conference on World
Wide Web WWW '06. ACM, New York: 477-486.

S. Lawrence. (2000). Context in Web Search, /[EEE Data Engineering
Bulletin, 23(3): 25-32.

J. Luxenburger, S. Elbassuoni, G. Weikum. (2008). Matching Task
Profiles And User Needs In Personalized Web Search. In Proceeding of
the 17th ACM Conference on information and Knowledge Management
CIKM '08. ACM, New York: 689-698.

A. Micarelli, F. Gasparetti, F. Sciarrone, S. Gauch. (2007). Personalized
Search on theWorld Wide Web. In P. Brusilovsky, A. Kobsa, and W.
Nejdl (Eds.): The Adaptive Web, LNCS 4321, Springer, Berlin: 195—
230.

W. Peng, Y. Lin. (2006). Ranking Web Search Results from
Personalized Perspective. In Proceedings of the the 8th IEEE
International Conference on E-Commerce Technology and the 3rd IEEE
International Conference on Enterprise Computing, E-Commerce, and
E-Services CEC-EEE. IEEE Computer Society, Washington, DC: 12.

A. Salamanca, E. Leén. (2008). An Integrated Architecture for
Personalized Query Expansion in Web Search. In Proc. 6th AAAI
Workshop on Intelligent Techniques for Web Personalization &
Recommender Systems. Chicago: 20-28.

X. Shen, B. Tan, C. Zhai: (2005). Implicit User Modeling for
Personalized Search. In: O. Herzog, H.-J. Schek, N. Fuhr, A.
Chowdhury, W. Teiken (Eds.): Proceedings of the 2005 ACM CIKM
International Conference on Information and Knowledge Management,
ACM New York: 824-831.

A. Sieg, B. Mobasher, R. Burke. (2007). Web Search Personalization
With Ontological User Profiles. In Proceedings of the Sixteenth ACM

Conference on Conference on information and Knowledge Management
CIKM '07. ACM, New York: 525-534.

J. Teevan, S.T. Dumais, E. Horvitz. (2005). Personalizing Search Via
Automated Analysis Of Interests And Activities. In Proceedings of the
28th Annual International ACM SIGIR Conference On Research And

[13]

[14]

[15]

(1e]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]



International Scientific Conference INFORMATICS 2011, November 16-18, 2011, Rozrava, Slovakia

[30]

31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

Development In Information Retrieval SIGIR '05. ACM, New York:
449-456.

J. Teevan, M.R. Morris, S. Bush. (2009). Discovering and using groups
to improve personalized search. In Proceedings of the Second ACM
international Conference on Web Search and Data Mining, R. Baeza-
Yates, P. Boldi, B. Ribeiro-Neto, and B. B. Cambazoglu, Eds. WSDM
'09. ACM, New York: 15-24.

M. Tvarozek, M. Bielikova. (2008). Collaborative Multi-Paradigm
Exploratory Search. In: Proceedings of the Hypertext 2008 Workshop on
Collaboration and Collective Intelligence, WebScience 08, ACM Press,
New York: 29-33.

Z. Zhu, J. Xu, X. Ren, Y. Tian, L. Li. (2007). Query Expansion Based
on a Personalized Web Search Model. In Proceedings of the Third
international Conference on Semantics, Knowledge and Grid SKG.
IEEE Computer Society, Washington, DC, 128-133.

R. Baeza-Yates, L. Calderon-Benavides, C. Gonzales-Caro, The
Intention Behind Web Queries, In: F. crestani, P. Ferragina, M.
Sanderson (Eds.): SPIRE 2006, LNCS 4209, Springer 2006, 98-108.

J. Teevan, S.T. Dumais, D.J. Liebling, To Personalize or Not to
Personalize: Modeling Queries with Variation in User Intent, In
Proceedings of the ACM SIGIR Conference On Research And
Development In Information Retrieval SIGIR '08. ACM, Singapore:
163-170.

H. Dreher, R. Williams, Assisted Query Formulation Using Normalised
Word Vector and Dynamic Ontological Filtering, In: H. Legind Larsen
et at. (Eds.): FQAS 2006, LNAI 4027, Springer 2006, 282-294.

Y. Song, L. He, Optimal Rare Query Suggestion With Implicit User
Feedback, In: WWW 2010, ACM, 901 —910.

J.M. Haake, T. Hussein, B. Joop, S. Lukosch, D. Veiel, J. Ziegler,

Modeling and Exploiting Context for Adaptive Collaboration. Int J
Cooperative Inf Syst, 19(1-2), 2010, 71-120.

J. Hendler, N. Shadbolt, W. Hall, T. Berners-Lee, D. Weitzner. 2008.
Web science: an interdisciplinary approach to understanding the web.
Commun. ACM 51, 7 (Jul. 2008), 60-69.

B.J. Jansen, A. Spink, J. Bateman, T. Saracevic. 1998. Real life
information retrieval: a study of user queries on the Web. ACM SIGIR
Forum , 32 (1), 5-17.

G. Bordogna, A. Campi, S. Ronchi, G. Psaila. 2009. Query
disambiguation based on novelty and similarity user’s feedback, in WI-
TAT °09: Proc. of the 2009 IEEE/WIC/ACM WI-IAT, IEEE CS, 2009,
125-128.

P. Braak, N. Abdullah, Y. Xu. 2009. Improving the performance of
collaborative filtering recommender systems through user profile
clustering, in WI-IAT: IEEE CS, 2009, 147-150.

G. Marchionini. 2006. Exploratory search: from finding
understanding. Communications of the ACM, 49 (4), 41-46.

S. Wang, F. Jing, J. He, Q. Du, L. Zhang. 2007. IGroup: presenting web
image search results in semantic clusters. Proc. of the SIGCHI Conf. on
Human Factors in Comp. Sys. 587-596. USA: ACM Press, New York,
NY, USA.

M. Doérk, S. Carpendale, C. Collins, C. Williamson. 2008. VisGets:
Coordinated visualizations for web-based information exploration and
discovery. IEEE Trans. on Visualization and Computer Graphics, 14(6)
1205-1212.

R. Guha, R. McCool, E. Miller. 2003. Semantic Search. Proc. of the 12th
Int. Conf. on World Wide Web, 700-709. ACM Press, New York, NY,
USA.

C. Ono, M. Kurokawa, Y. Motomura, H. Asoh. 2007. A. Context-aware
movie preference model using a Bayesian network for recommendation
and promotion. In: UM 2007. LNCS, vol. 4511, Springer, 247-257.

B. Kules, R. Capra, M. Banta, T. Sierra. 2009. What do exploratory
searchers look at in a faceted search interface?. In Proc. of the 9th
ACM/IEEE-CS JCDL '09. ACM, New York, 313-322.

S. Barry et al. 2009. Google Shared. A Case-Study in Social Search.
UMAP 2009: 283-294

S. Bao, et al. 2007. Optimizing Web Search Using Social Annotations.
In. WWW 2007, May 8-12, 2007, Banff, Alberta, Canada, 501-510

to

14

[50]

(51]

[52]
[53]

[54]

(53]

[56]

[57]

(58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

T. Joachims, F. Radlinski. 2007. Search Engines that Learn from
Implicit Feedback, IEEE Computer, Vol. 40, No. 8, August, 2007, 34-40

E. Schwarzkopf. et al. 2007. Mining the Structure of Tag Spaces for
User Modeling (2007). In: Data Mining for User Modeling, Workshop
held at UM 2007, 63-75.

P. Mika. 2007. Ontologies are us: A unified model of social networks
and semantics. J. Web Sem. 5(1): 5-15

P. Brusilovsky, N. Henze. 2007. Open Corpus Adaptive Educational
Hypermedia. In The Adaptive Web, LNCS 4321, Springer, 671-696

D. Heckmann et al. 2007. The User Model and Context Ontology
GUMO revisited for future Web 2.0 Extensions, Contexts and
Ontologies: Representation and Reasoning, 37-46.

M.L. Wilson, M.C. Schraefel, R.W. White. 2009. Evaluating advanced
search interfaces using established information-seeking models. In: J. of
the American Society for Inf. Science and Technology, 60 (7), 1407-
1422.

E. Mikeld, E. Hyvonen, S. Saarela, K. Viljanen. 2004. OntoViews - A
Tool for Creating Semantic Web Portals. In ISWC 2004: Proc. of the 3rd
Int. Semantic Web Conference. LNCS 3298, Springer, 797-811.

M. Mayer. Web history tools and revisitation support: A survey of
existing approaches and directions, Foundations and Trends in HCI, vol.
2,no. 3, 173-278, 2009.

H.-J. Schulz, H. Schumann. 2006. Visualizing Graphs - A Generalized
View. In IV 2006: 10th Int. Conf. on Information Visualization. 166-
173, IEEE CS.

T. Berners-Lee et al. 2006. Tabulator: Exploring and analyzing linked
data on the semantic web, In Proc. of Int. Sem. Web User Interaction
Workshop.

P. Navrat et al., Cognitive traveling in digital space of the Web and
digital libraries supported by personalized services and social networks.
Unpublished project proposal, Slovak University of Technology,
Bratislava 2010.

A. Andrejko, M. Bielikova. Comparing Instances Of Ontological
Concepts For Personalized Recommendation. In Computing and
Informatics, Vol. 28, No. 4 (2009), 429-452.

F. Babig, J. Parali¢, M. Racek, J. Wagner. Analyzes Of Interactions And
Context Of Performed Actions In Intelligent Virtual Env. Ambient
Intelligence Perspectives, Vol. 2, No. 1 (2010), IOS Press, 137-144.

F. Babi¢, J. Parali¢, K. Furdik, P. Bednar, J. Wagner. Use Of Semantic
Principles In A Collaborative System In Order To Support Effective
Information Retrieval. LNAI 5796, Springer, 2009, 365-376,
Computational Collective Intelligence, Vol. 5796.

M. Barla, M. Tvarozek, M. Bielikova. Rule-Based User Characteristics
Acquisition From Logs With Semantics For Personalized Web Systems.
In: Computing And Informatics. Vol. 28, No. 4 (2009), 399-427.

P. Bartalos, M. Bielikova. Fast And Scalable Semantic Web Service
Composition Approach Considering Complex Pre/Postconditions.
In: Services 2009: 2009 IEEE Congress On Services, Los Angeles, Ca,
IEEE Computer Society, 2009. 414-421.

Bielikova, M., Navrat, P.: Adaptive Web-Based Portal For Effective
Learning Programming. In: Communication & Cognition. Vol. 42, No.
1/2 (2009), 75-88.

M. Bielikovéa, M. Divéky, P. Jurnecka, R. Kajan, L. Omelina. Automatic
Generation Of Adaptive, Educational And Multimedia Computer
Games. In: Signal, Image And Video Processing. Vol. 2, No. 4 (2008).
Springer London, 371-384.

M. Bielikovd, P. Nagy. Considering Human Memory Aspects For
Adaptation And Its Realization In Aha!. In Lecture Notes In Computer
Science. Vol. 4227 Innovative Approaches For Learning And
Knowledge Sharing, Ist European Conf. On Technology Enhanced
Learning, 2006.

P. Butka. Use Of FCA In The Ontology Extraction Step For The
Improvement Of The Semantic Information Retrieval. In Proc. Of
Sofsem 2006: Theory And Practice Of Computer Science, Proceedings
Volume II, Méfin, Czech Republic, 2006, 74-82.

P. Butka, M. Samovsky, P. Bednar. One Approach To Combination of
FCA-Based Local Conceptual Models For Text Analysis - Grid-Based



International Scientific Conference INFORMATICS 2011, November 16-18, 2011, Rozrava, Slovakia

(71

[72]

[73]

[74]

[75]

[7e]

[77]

[78]

Approach. In Proc. Of IEEE Int. Symp. On Applied Machine
Intelligence. 2008, 131-135.

S. Dlugolinsky, M. Laclavik, L. Hluchy. Towards a Search System for
the Web Exploiting Spatial Data of a Web Document. In Proceedings of
the 2010 Workshops on Database and Expert Systems Applications
(DEXA '10). IEEE Computer Society, Washington, DC, USA, 27-31.

K. Furdik, J. Parali¢, F. Babi¢, P. Butka, P. Bednar. Design And
Evaluation Of A Web System Supporting Various Text Mining Tasks
For The Purposes Of Education And Research. In: Acta Electrotechnica
et Informatica, Vol. 10, No. 1 (2010), 51-58.

Z. Halanova, P. Navrat, V. Rozinajova. A Tool For Searching The
Semantic Web For Supplies Matching Demands. In: Communication
And Cognition Artificial Intelligence. Vol. 23, No. 1-4 : E-Learning III
And The Knowledge Society (2006), 77-82.

M. Laclavik, M. Seleng, M. Ciglan, L. Hluchy. Ontea: Platform For
Pattern Based Automated Semantic Annotation; In Computing and
Informatics, Vol. 28, 2009, 555-579.

M. Laclavik, M. Seleng, L. Hluchy. Towards Large Scale Semantic
Annotation Built On Mapreduce Architecture; In M. Bubak et al. (Eds.):
Proc. ICCS 2008, Part I1I, LNCS 5103, 331-338, 2008

M. Laclavik, S. Dlugolinsky, M. Kvassay, L. Hluchy. Use Of Email
Social Networks For Enterprise Benefit; In: 2010 IEEE/WIC/ACM
International Conference on Web Intelligence and Intelligent Agent
Technology (WI-IAT), IEEE Computer Society, Washington DC 2010,
67-70.

K. Matusikova, M., Bielikova. Social Navigation For Semantic Web
Applications Using Space Maps. In Computing and Informatics, Vol. 26,
No. 3 (2007), P. 281-299.

P. Navrat, M. Bielikova, V. Rozinajova. Acquiring, Organising And
Presenting Information And Knowledge From The Web. In:
Communication & Cognition. Vol. 40, Nr.1-2 (2007), P. 37-44.

15

[79]

[80]

[81]

[82]
[83]
[84]

[85]

[86]

[87]

J. Parali¢, F. Babi¢, J. Wagner, E. Simonenko, N. Spyratos, T.
Sukibuchi. Analyses Of Knowledge Creation Processes Based On
Different Types Of Monitored Data. Foundations Of Intelligent Systems,
LNCS 5722, Springer, 2009, 321-330.

J. Parali¢, M. Parali¢. Some Approaches To Text Mining And Their
Potential For Semantic Web Applications. In Journal Of Information
And Organizational Sciences, Vol. 31, No. 1 (2007), 157-170.

M. Sarnovsky, P. Butka, J. Parali¢. Grid-Based Support For Different
Text Mining Tasks. In: Acta Polytechnica Hungarica, Vol. 6, No. 4
(2009), 5-27.

J. Steinerovd, J. Susol. Library Users In Human Information Behaviour.
In Online Information Review. Vol. 29, No. 2 (2005), 139-156.

J. Steinerova, J. Susol. Users’ Information Behavior - A Gender
Perspective. Information Research. Vol. 12, No. 3 (2007), 1-16.

J. Steinerova. Relevance Assessment For Digital Libraries. Mousaion.
Vol. 25, No.2 (2007), 37-57.

J. Steinerova. Ecological dimensions of information literacy.
Information Research. Vol. 15, No. 4. December 2010 Paper CoLIS

719. [Available at http://InformationR.net/ir/15-4/colis719.html]

M. Tvarozek, M. Bielikova. Personalized Faceted Browsing For Digital
Libraries. In: Lecture Notes In Comp. Sci. Vol. 4675 Research And
Adv. Tech. For Digital Libraries, Springer (2007) 485-488.

M. Tvarozek, M. Bielikova. Personalized Faceted Navigation In The
Semantic Web. In: Lecture Notes In Computer Science. Vol. 4607 Web
Engineering, Springer, 2006. 511-515.



