
Exploratory Search in the Adaptive Social Semantic Web

Michal Tvarožek
∗

Institute of Informatics and Software Engineering
Faculty of Informatics and Information Technologies

Slovak University of Technology in Bratislava
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Abstract
Effective access to and sharing of information has become
one of the most crucial needs of present day society di-
rectly affecting daily operation of many businesses and
private individuals. To cope with issues such as infor-
mation overload, unavailability of information, naviga-
tion problems and user diversity, and to facilitate the
slow adoption of the Semantic Web, we devised an en-
hanced faceted semantic browser with support for multi-
paradigm exploration, personalized recommendation and
adaptive view generation. We employ facet and restric-
tion selection, ordering and annotation to address infor-
mation overload and user guidance, and adaptive view
generation with incremental graph visualization to en-
able end-user grade exploration of semantic content. We
present the highly promising results of several user studies
performed with our browser prototypes in the job offers
and digital image domains, which confirm the viability
and practicality of our approach in terms of improved
task times and user understanding of the explored infor-
mation space. Based on our findings, we claim specific
contribution to exploratory search and to the adoption of
the Semantic Web.

Categories and Subject Descriptors
H.3.3 [Information Storage and Retrieval]: Informa-
tion Search and Retrieval; H.5.2 [Information inter-
faces and presentation (e.g., HCI]]: User Interfaces—
Graphical user interfaces (GUI); H.5.4 [Information in-
terfaces and presentation (e.g., HCI]]: Hypertext/
Hypermedia—Navigation
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Defended at Faculty of Informatics and Information Tech-
nologies, Slovak University of Technology in Bratislava on
February 10, 2011.

c⃝ Copyright 2011. All rights reserved. Permission to make digital
or hard copies of part or all of this work for personal or classroom use
is granted without fee provided that copies are not made or distributed
for profit or commercial advantage and that copies show this notice on
the first page or initial screen of a display along with the full citation.
Copyrights for components of this work owned by others than ACM
must be honored. Abstracting with credit is permitted. To copy other-
wise, to republish, to post on servers, to redistribute to lists, or to use
any component of this work in other works requires prior specific per-
mission and/or a fee. Permissions may be requested from STU Press,
Vazovova 5, 811 07 Bratislava, Slovakia.
Tvarožek, M. Exploratory Search in the Adaptive Social Semantic Web.
Information Sciences and Technologies Bulletin of the ACM Slovakia,
Vol. 3, No. 1 (2011) 42-51

Keywords
Semantic Web, exploratory search, faceted navigation,
personalization, user modelling, user interface generation,
graph visualization

1. Introduction
The information technology domain encompasses the ac-
cess to, processing, organization and visualization of in-
formation together with the corresponding software and
hardware infrastructure. Information technology has be-
come a vital and indispensable part of daily life, shift-
ing focus from the manufacturing of physical goods to-
ward the creation, organization and sharing of informa-
tion, thus giving rise to the Information age.

In this respect, the Web has become a global ubiquitous
socioeconomic space providing information, services and
facilitating both private and business communication with
an estimated 1.8 billion users (survey by Miniwatts Mar-
keting Group, 2010). Many use the Web daily as an in-
tegral part of their work, ultimately making the human
society as we know it today dependent on the storage,
availability and exchange of information on the Web. Due
to the constant growth, complexity and size of the Web,
several issues hamper online user experience:

• information overload (i.e., too much information be-
ing available),

• the lack of information availability (i.e., the required
information is available somewhere in the Web, but
unavailable to users who need it),

• the navigation problem (i.e., users losing track of
their position in the information space effectively
“getting lost in hyperspace”),

• ignorance of user diversity (i.e., the fact that sites
are created to suit the “average user”).

These issues along with the evolution of the Web in terms
of novel usage means and user expectations such as ex-
ploratory search, social networks, interactive applications
or user created content together with the impact of the
Web on the human society resulted in the emergence of
Web Science as a new research field [5].

The constant improvement of web-based applications and
information access and processing is also the focus of sev-
eral web initiatives. The Semantic Web aims to provide
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better search and browsing capabilities by enabling ma-
chine readability of information on the Web taking ad-
vantage of ontologies [13]. Adaptive Web approaches aim
to learn about user preferences and adapt the user expe-
rience to the specific needs of individuals [3], while the
Social Web aims to facilitate communication, collabora-
tion, interaction and sharing on the Web by exploiting
social wisdom to improve individual user experience [14].
The Exploratory search initiative aims to provide users
with better tools for advanced information seeking tasks
such as learning, investigation and analysis [8].

Although each of these initiatives addresses different prob-
lems and aspects of the Web’s development, if successfully
combined together they are likely to produce synergetic
effects, which are already starting to surface. Ultimately,
their combination would transform the current Web as
we see it today into an entirely new and mature Adaptive
Social Semantic Web of tomorrow.

Since there has been little cross-fertilization between these
initiatives, our aim is to combine and extend their respec-
tive approaches into a highly interdisciplinary solution in
order to facilitate Semantic Web adoption. We aim to
devise an end-user grade exploratory search approach for
seamless exploration of both semantic and legacy web con-
tent with specific focus on faceted browsing, user interface
generation, advanced search and visualization.

2. Background and related work
To facilitate our goal of providing and improving end-
user grade exploration of the Semantic Web, we need to
address querying, visualization and exploration of Seman-
tic Web resources via a combination of approaches from
different fields. Typically, the information retrieval pro-
cess consists of a search query, the successive navigation
in the results and result exploration, with optional later
revisitation of previously discovered results. We explore
the faceted browsing paradigm [11], since it seamlessly
combines these steps and has already been shown to be
very promising and generally accepted amongst end-users.
In order to better understand user behaviour in faceted
browsers, Kules et al. performed a user study examin-
ing how searchers interact with faceted browsers. The
study discovered that facets were an integral part of the
exploration experience accounting for about one half of
the time spent on actual search results [6]. We exam-
ine exploration capabilities and user support provided by
faceted browsers and aspects of acquisition, search and
visualization of history entries and metadata [9].

Wilson and schraefel performed a study comparing three
prominent exploratory browsers – Flamenco, mSpace and
RelationBrowser++ [22]. While Flamenco and Relation-
Browser++ are more traditional faceted browsers, mSpace
takes advantage of RDF data (native to Semantic Web)
to provide users with a set of customizable filters that can
be used to visualize a subspace of a high dimensional in-
formation space. The RelationBrowser++ is tailored to
exploration of large statistical data and persistently dis-
plays all facets at the top unlike Flamenco, which hides
exhausted facets [24].

VisGets is an advanced visualization and querying solu-
tion for legacy web data [4]. It crawls the Web and gathers
news articles, and in turn enables users to interactively ex-
plore the data based on three dimensions - time, location

and topic. It does not however provide social recommen-
dation support nor supports navigation or orientation af-
ter selecting a search result (i.e., once the user leaves the
original search engine). Moreover as VisGets uses its own
crawling and indexing engine it cannot be effectively used
for general web search or Semantic Web exploration.

The BrowseRDF faceted browser provides elementary facet
generation capability over simple RDF data [10]. It auto-
matically identifies facets in source data based on several
statistical measures, but offers only very limited inter-
action options and does not consider semantic metadata
provided in the more expressive RDFS and OWL for-
mats. Similarly, Tabulator enables users to browse Linked
Data [2]. While Tabulator enables users to take advan-
tage of different visualizations (e.g., map, calendar), it
offers only very limited search support. Other Semantic
Web browsers / query builders such as Disco Hyperdata
browser or Zitgist Dataviewer offer even less user support
and are thus useful only to experts.

Neither of these approaches can be effectively used for
complex interactive exploration of Semantic Web content,
which in addition to advanced (faceted) querying needs
to support interactive information visualization, person-
alization and exploration of graphs (Semantic Web being
a graph). Here, also graph visualization and interaction
approaches must be considered as described in [12].

3. Framework for exploratory search
To address the issues outlined in section 1, we devised a
comprehensive faceted exploration browser for the Seman-
tic Web, which acts as an integrated tool for search when
it acts like a client-side semantic search engine front-end,
and for navigation when it supports navigation across a
collection of “pure” information artifacts accessed via a
semantic endpoint. We employ these principles [16]:

• Semantic information space representation

• Personalized recommendation

• Multi-paradigm exploration

• Adaptive view generation

We build upon the opening-midgame-endgame paradigm
used in Flamenco [23] and extend it into comprehensive
multi-paradigm exploration approach. We add user sup-
port for the individual stages of the information seeking
process and populate them with additional complemen-
tary approaches to facilitate end-user grade exploration
experience (see Figure 1, explained in following sections).

The opening stage is populated with several views that
can be used to initiate and exploratory search session.
Our classical view augments the traditional keyword-based
search window with a tag-based overview of the informa-
tion space content (tags correspond to information arte-
fact types). The faceted view corresponds to our faceted
browser interface without any selections. It is mostly used
when we already have some information about user pref-
erences and are thus able to provide a personalized set
of initial facets for exploration. The history view sup-
ports information revisitation via the Semantic history
map, which semantically organizes a user’s search and
browsing history.
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Keyword-based search

(full-text search)

View-based search

(faceted search)

Content-based search

(query-by-example)

Revisitation support

(history view)

Orientation support

(search history tree)

Opening Midgame Endgame

Visual navigation

(graph view)

Content rendering

(table/image view)

Content authoring

(annotation view)

Figure 1: Overview of our multi-paradigm exploration approach showing the scope and applicability of
individual sub-approaches to specific stages of the exploration process. Search approaches span primarily
the opening and midgame (blue), content viewing, annotation and browsing approaches focus on the
endgame (green), while support approaches span all stages (orange).

After the initial query, users proceed to the midgame
stage where they continuously refine their query and ex-
plore the search results. This is done mainly via our
enhanced faceted browser by extending the faceted view
from the opening with list and matrix result view, the
search history tree (provides orientation and history sup-
port), and the graph view (enables users to interactively
explore the properties and relations between individual
information artefacts).

Although typically user sessions end with the endgame,
we see the opening-midgame-endgame as an iterative pro-
cess which allows users to return to a previous stage. We
thus populate the endgame with tools that enable the user
to get a better understanding of the information space, to
shape it or to simply view its contents in a natural way.
This includes a nested table view (displays the proper-
ties of individual information artefacts), specialized im-
age view (enables users to view photos similarly to popu-
lar web-based photo galleries), graph view (enables users
to interactively view the information artefacts as a graph
showing their relations and attributes), and annotation
view (allows users to see a list of existing or optional prop-
erties of individual information artefacts and edit them).

4. Personalized recommendation
We extend the typical request handling of faceted browsers
with additional steps that perform specific tasks. We
extend search results processing with result recommen-
dation which includes support for result annotation and
adaptation. We employ external tools that evaluate the
relevance of individual search results, e.g., by means of
concept comparison with the user model. Subsequently,
we reorder search results or annotate them with additional
information. For example, in the domain of scientific pub-
lications, we can display the suitability of an article, based
on its estimated relevance to the user’s research, as back-
ground colour or via emoticons.

Facet processing is extended with facet recommendation,
which includes the adaptation, annotation and recom-
mendation of facets and restrictions, which improve orien-
tation and guidance support, reduce information overload
and alleviate some disadvantages of faceted classification.
If the set of available facets is insufficient, we use dynamic
facet generation to add new facets at run-time on a per
user basis thus allowing the user to refine the search query
and improving support for open information spaces.

4.1 Model for relevance evaluation
Our browser logs events that occurred as results of user
interaction with the current state of the browser via a
specialized semantic logging service which preserves the
semantics of events as opposed to traditional web server
logs, which store them only implicitly in request URLs.
The acquired events are processed by a separate user mod-
elling back-end [1] and in turn retrieved as an updated
user model, which drives our personalization engine. Each
logged event uses our event ontology to specify the seman-
tics of the respective user action and also references the
domain and user ontologies as required.

The user modelling back-end provides us with several
sources of adaptation, which we employ with different
weights depending on how closely related they are to the
current user task:

1. In-session user behaviour – user navigation, facet
and restriction selection during the current user ses-
sion (i.e., user clicks). Frequent use of specific items
indicates higher relevance to the current task and/or
user interest in the corresponding domain concepts.

2. Short/long term user model – user characteristics
acquired during multiple sessions described by their
relevance to the user and the confidence in their es-
timation in the range <0,1>.
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3. Similar/related user models are assumed to belong
to users with similar needs and are thus used for
relevance evaluation if user specific data is unavail-
able or has low confidence. Social user context can
be exploited by assigning custom weights to spe-
cific relations between users resulting in social rec-
ommendation.

4. Global usage statistics computed from the overall
relevance and usage of individual domain concepts
(e.g., facets, restrictions, target objects – be it im-
ages, publications or job offers) from all user models.
The overall“popularity”of facets and restrictions in-
creases the likelihood of their recommendation for a
specific user, especially if his or her specific prefer-
ences are unknown or have low confidence.

4.2 Facet recommendation
With personalization, we empower users to make their
own decisions more effectively via additional annotations
while also providing sensible means of automatic adapta-
tion. As opposed to most existing approaches, we per-
form personalization primarily on the client side (i.e., in
the client browser), which has two benefits – personally
sensitive data is kept entirely on the client side thus pre-
serving privacy, server-side services need not have support
for adaptation as it is performed by our browser on the
client side, thus providing personalization for all informa-
tion resources at no additional cost [17].

Facet recommendation distinguishes three types of facets
adapted at run-time to the specific needs of individual
users – active facets, inactive facets and disabled facets.
The adaptation process first determines the relevance of
individual facets and restrictions in our relevance model
and then uses it in these steps (visualized in Figure 2):

1. Active facet selection – the total number of active
facets is reduced to a relatively low number, e.g. 2 or
3 facets, since many facets are potentially available
in complex information spaces. Active facets are
selected based on relevance, recency and number of
accesses. The rest of the facets is made inactive or
left in disabled state.

2. Facet and restriction ordering – all facets are or-
dered in three groups (i.e., active, inactive, disabled)
in descending order based on their relevance with
the last used facet always being at the top. Restric-
tions are ordered alphabetically as alternative order-
ings based on relevance or the number of matching
search results were not well accepted by users as
they made it difficult to search for specific items.

3. Facet and restriction annotation – active facet re-
strictions are annotated with the number of match-
ing instances, the relative number of matching in-
stances by means of font size/type, or directly rec-
ommended (e.g., with background colour or the“traf-
fic lights” metaphor) effectively providing shortcuts
to deeply nested restrictions. Additional tooltips
can describe individual facet/restriction meanings
(e.g., the rdfs:comment annotation in ontologies).

Search result recommendation extends the processing of
search results with support for personalized result order-
ing, annotation and view adaptation. We employ external

tools that evaluate the relevance of individual search re-
sults, e.g., by means of concept comparison with the user
model or via the evaluation of (explicit) user feedback.
Subsequently, we reorder the search results or annotate
them with additional information.

5. Adaptive view generation
We generate user interfaces for each step of the exploratory
search process (query construction, result browsing, re-
source exploration). We generate:

• Faceted browser interfaces for advanced query con-
struction and modification.

• Result overviews for effective presentation of selected
result attributes.

• Graph-based exploration views for incremental hor-
izontal exploration of semantic resources and their
relations with other resources.

5.1 Facet generation
During facet generation, we examine metadata describing
the information space, identify object and literal facet
templates, and select either an enumeration or hierarchi-
cal restriction template to use based on ontological meta-
data. The facet construction stage determines the in-
teraction mode based on the overall number of potential
restrictions; list mode is used for a small number of prede-
fined values (e.g., days of the week), search mode is used
for large numbers of values (e.g., all cities on Earth). If
an ordering of values is defined in the ontology for object
values, we also create restriction intervals to cover contin-
uous values (e.g., real numbers or dates). The last facet
mapping stage selects a suitable user interface widget to
render the generated facet in the faceted browser, and
maps the constructed facet and restriction values onto the
widget. The widget provides facet visualization (see Fig-
ure 3) and handles user interaction, forwards events and
facet metadata to the server back-end, which provides the
corresponding querying services for the generated facet.
Facet generation thus defines these facet properties [18]:

• A facet template, which corresponds to a pattern
found in domain metadata and specifies the overall
type and behaviour of the facet.

• A restriction template, which defines how the indi-
vidual restrictions in the facet are constructed and
mapped onto the domain ontology.

• A query template, which defines how the back-end
query engine creates database queries and maps them
onto facet restrictions.

• A visualization and interaction template (i.e., the
corresponding widget type), which binds the facet to
the graphical user interface and handles user input.

5.2 Result overview generation
We generate two result overviews – the ListView shows
thumbnails and properties of individual results (see Fig-
ure 3, top left), while the MatrixView shows thumbnails,
provides additional information in tooltips, and in addi-
tion offers a generated editing pane for modification of
individual result attributes (see Figure 3, bottom right).
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Figure 2: Example of facet adaptation, annotation and restriction recommendation showing active, and
inactive facets (left), also showing a list view of search results with attributes and additional operations
(right).

ListView shows attributes of a specific result directly de-
rived from the domain ontology visualized as label-value
pairs. For multi-value properties such as Type in Fig-
ure 3, a column with all values is shown. We either show
all result properties to maximize information or apply per-
sonalization to select only the most relevant properties.

5.3 Annotation view generation
Similarly to result overviews, we generate the annotation
view (accessible from result overviews) separately for each
specific result type. We identify all applicable properties
from the domain ontology metadata, construct editing
widgets based on property types (e.g., text boxes with
language selection or auto-complete combo boxes, with
single/multi-value support). Properties with existing val-
ues are shown first, while properties without values are
shown at the bottom (see Figure 3, bottom left).

6. Multi-paradigm exploration
Multi-paradigm exploration is principal to approach as it
integrates a set of search, navigation and visualization ap-
proaches into a comprehensive exploratory search solution
as outlined in Figure 1.

6.1 Searching and browsing
The classical view is based on the initial screens of existing
web search engines such as Google or Bing. In addition
to the search box, we employ a tag cloud-based multi-
purpose view that can correspond to:

• Information artefact types thus giving users an idea

of what kinds of information can be explored (e.g.,
photos, events, regions).

• Tags (topics) of recently added or modified informa-
tion artefacts thus giving users an overview of what
new information is available

• Popular information artefacts effectively providing
social (either global or community based) recom-
mendation and providing users with an overview of
current trends.

Since prior work by Kules et al. has shown that users
mostly use the facets and the result overview when work-
ing with faceted browsers, we focused mainly on their
improvement [6]. Our faceted view (adaptation details de-
scribed in sections 4 and 5) integrates these approaches [20]:

• Faceted browsing based on the traditional layout
with facets on the left, query at the top and results
in the centre.

• Adaptive search result overviews (list view, matrix
view) providing users with quick and easy under-
standing of the current result set.

• Search history tree based on interactive graph visu-
alization for orientation and history support.

• Query-by-example via search result rating or sim-
ilarity search (performed via external tools) which
improves querying capability of users and supports
the exploration of similar information artefacts.
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Figure 3: (A) Generated facets with a list-based result overview showing all result properties (top left).
(B) A matrix result overview with image thumbnails and the correspondingly generated annotation pane
for collaborative content creation (bottom right).

• Optional keyword-based full text search as a com-
plementary approach to faceted- and content-based
search. Note that in the semantic web environment,
there normally is no full text to search so keyword
based search is limited to the labels and comments
of resources.

6.2 Result exploration
During the endgame of the exploration process, users need
see and understand the properties (i.e., actual content) of
the discovered information artefacts. We provide three
types of exploration views:

• Textual attribute exploration via the nested table
view for visualization of information properties and
the annotation view for their modification.

• Relation exploration via the graph view for interac-
tive exploration of relations between resources.

• Content viewing via the image view, which renders
associated content (i.e., photos) in a native way.

Textual result exploration. The table view recursively
renders the properties of individual search results in a
nested table thus providing users with an exhaustive vi-
sualization of the details associated with a given resource.
Compared to some other existing approaches, which only
provide direct properties, the nested visualization improves
user orientation by maintaining the context of resources,

as normally one would have to click a link to view prop-
erties of other resources thus losing the original context.

The annotation view supports collaborative content cre-
ation by allowing authorized users to create new informa-
tion artefacts, modify or optionally delete existing ones
via a generated form-based interface (see Figure 3, bot-
tom left). The view is specific for each resource type and
shows first properties with existing values and next prop-
erties corresponding to the given resource type without
values. Users can either enter entirely new values or se-
lect pre-existing values from drop-down menus. Moreover,
users can remove property values or entire resources, cre-
ate new resources and even alter the schema of the repos-
itory (in ontologies schema and data are treated equally).

Content-sensitive result exploration. We employ domain
specific visualizations based on resource type to support
“natural” access to information artefacts. Since we also
worked with an image collection, we devised a specialized
image view, which enables users to view the photos sim-
ilarly to popular web-based photo galleries. Image view
supports image manipulation features such as zoom, ro-
tate or slideshows, it shows image thumbnails and can
also display basic image attributes.

Visual relation exploration. We provide visual result ex-
ploration support via a graph-based visualization of re-
source properties. The graph exploration view consists of
the graph visualization window, predicate filtering win-
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Figure 4: Example of our tree-based history visualization showing an initial keyword query (top left)
and the successive faceted query refinements (left). The rest of the interface shows the list of available
facets (centre) and the list of search results (right).

dows and an options toolbar (see Figure 5). Users can
access the view either directly by typing in the URI of
the node they wish to explore, or by exploring a result
found in faceted view.

The graph view is generated directly from a domain ontol-
ogy showing individual resources and their relations, also
taking advantage of relevance evaluation from the person-
alization engine. Relations are intentionally visualized as
separate nodes connecting resources to reduce informa-
tion overload when one relation can have multiple values
and to improve graph layout.

6.3 Revisitation and orientation support
The history view provides a tree-based visualization of
search and browsing history that improves user orienta-
tion within complex navigation sessions and provides re-
visitation support for previously discovered (distributed)
information during exploratory search sessions. We con-
tinually record user actions performed within our browser
(e.g., facet selections, result exploration) and construct a
tree of query modifications and result visits (see Figure 4).
The tree is shown to users while they are browsing and
also stored for future reference and processing [21]. We
devised two integrated approaches to revisitation support:

• Search History Tree – an in-session tree-based his-
tory visualization,

• Semantic History Map – an interactive, semantically
organized, graph-based visualization of longer-term
browsing history that shows the original context of
individual history entries.

Our method records user sessions (i.e., queries and visited
web resources), identifies and separates individual user
goals (i.e., coherent user sessions with similar terms), pre-
serves their context by persistently storing history trees
corresponding to relations between queries and visited
web resources, and ultimately synthesizes navigable graphs
from extracted terms, visited resources and user goals.

7. Evaluation and discussion
To validate our approach we performed experiments with
two prototypes of our faceted semantic browser Factic.
We used our initial prototype to evaluate the usefulness
our facet personalization approach in the job offers do-
main via a user study and to gather feedback on its de-
sign [15]. We then created a second, improved prototype,
which extended the original functionality with support
for facet generation, additional result visualization and
the graph exploration view, while also addressing per-
formance and usability issues of the first prototype [19].
Since analytical validation of user-centered approaches is
difficult if at all possible, also considering the novelty of
the exploratory search field and immaturity of methodolo-
gies for task design and browser evaluation [7], our eval-
uation goals focused on user studies and proof of concept
validation of our individual approaches.

Our first study was in the job offers domain, where our ap-
proach proved to be particularly suitable, since it is a very
complex information space with several deep hierarchi-
cal classifications (e.g., regions or positions) and intricate
concept relations. Our evaluation showed that adaptive
selection of active facets (i.e., fully rendered) and recom-
mendations can significantly reduce information overload
(i.e. the number of facets a user must examine) and thus
total processing time which depends roughly linearly on
the number of displayed facets. However, the number
of clicks increased since the right facets were not always
active and thus had to be manually enabled. This re-
sulted in shorter refresh times and consequently shorter
total task times [17]. Despite the very positive feedback
and highly promising results, we encountered scalability
issues with remote repositories due to repository query-
ing limitations and network delays, which we addressed
in our second prototype.

Our second study was in the digital image domain. We
generated facets from the available data and examined
how the browser behaved and whether the interface was
still usable for its intended purpose in terms of usability
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Figure 5: Example of our generated graph-view exploration interface. Dark nodes represent individual
resources, white nodes correspond to relations (top). Hovering over nodes shows the attributes of a
node (center); additional tools include zooming, spatial expansion, node hiding and history (right), with
additional filtering options for languages and data/schema only visualization (bottom).

and performance. The experiments proved that the ap-
proach was viable for interface generation with minimal
performance impact. The user study with the graph ex-
ploration interface was also successful as most users were
able to accomplish their assigned tasks within a reason-
able timeframe. Furthermore, users managed to answer
75% of the questions correctly leaving 25% false answers
(this also includes answers that were close to the correct
ones, but not exactly right). Based on these results, we
concluded that graph-based exploration is viable for Se-
mantic Web browsing as most users were able to accom-
plish the given tasks despite having no prior experience
with a similar interface [18].

8. Conclusions and future work
Today, effective access to information has already become
crucial to many aspects of daily life both in the corporate
environment and in personal life. Our main focus was the
development of novel methods for navigation and presen-
tation, and the combination of approaches from the Se-
mantic Web, Social Web and Adaptive Web initiatives.
To improve and maintain our current information access
capabilities, we devised a novel comprehensive approach
to multi-paradigm faceted exploration of Semantic Web
content with specific contribution to:

• Multi-paradigm exploration – integrating view-based,
content-based and keyword-based search with ad-
vanced adaptive visualizations and incremental graph
exploration of both content and browsing history.

• Personalized recommendation – devising a method
of facet and restriction adaptation based on seman-
tic logging of user action and continuous evaluation
of the devised ontological user and relevance models.

• Exploratory interface generation – devising a method
for facet identification in ontological metadata, its
transformation into interface widgets and their map-
ping onto the ontological querying back-end (e.g.,
semantic search engines).

Our results in the job offers and digital image domains
have shown the viability of the proposed approaches (per-
sonalization, faceted interface generation, graph explo-
ration) for their intended purposes in terms of their practi-
cality (i.e., it can be done) and improved user experience
(i.e., improved task times, better understanding of the
information space, efficient resource revisitation). Con-
sequently, based on our findings we have improved upon
the current state of the art in exploratory search in the
Semantic Web by empowering end-users with access to
semantic information spaces via an end-user grade ex-
ploratory browser for the Semantic Web with interfaces
for effective query formulation, result overview browsing
and individual result exploration.

We see the extension of our approach with support for
legacy web content, i.e., for specific pages (e.g., personal
browsing history) or for whole web sites (e.g., generating
a faceted browsing interface for a typical corporate web
site), and for interactive content exploration as a possible
direction for future work.
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Kelemenová, D. Kolář, A. Meduna, and J. Zendulka, editors,
ISIM 2007: Proceedings of the 10th International Conference on
Information System Implementation and Modeling, pages
103–110. 2007.

M. Barla, P. Bartalos, M. Bieliková, R. Filkorn, M. Tvarožek.
Adaptive Portal Framework for Semantic Web Applications. In
M. Brambilla, and E. Mendes, editors, AEWSE’07: Proceedings
of the Second International Workshop on Adaptation and
Evolution in Web Systems Engineering, pages 87–9). 2007.

M. Tvarožek, M. Adam, M. Barla, P. Sivák, M. Bieliková. Spot-it:
Going Beyond the Vision Loss Boundaries. In ISIE2006:
Proceedings of International Symposium on Intelligent
Environments - Improving the quality of life in a changing world,
pages 67–76. Microsoft Research Ltd, 2006.

M. Tvarožek. Software quality attributes, Case study design (in
Slovak). In M. Bieliková, P. Návrat, M. Barla, P. Bartalos, M.
Ciglan, J. Hamar, et al., editors, Selected studies on software and
information systems, Vol. 3, pages 14-24,58-70. STU Press,
2007.

A. Andrejko, M. Barla, M. Bieliková, M. Tvarožek. Software tools for
user characteristics acquisition. In P. Vojtáš, and T. Skopal,
editors, Proceedings of DATAKON ’06, pages 139-148. 2006.

M. Tvarožek. Exploratory Search in the Adaptive Social Semantic
Web. In M. Bieliková, and P. Návrat, editors, Workshop on the
Web – Science, Technologies and Engineering, pages 21-22.
STU Press, 2010.

M. Tvarožek. Semantic Based Navigation in Open Spaces. In M.
Bieliková, and P. Návrat, editors, Selected studies on software
and information systems, Vol. 4, pages 273-302. STU Press,
2009.

M. Tvarožek, M. Bieliková. Adaptive navigation, presentation and
search in the large information space of the Semantic Web (in
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