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Abstract — The idea of applying Semantic Web intelligent
techniques to the recognition of information objects has
resulted in a number of recent research activities and
initiatives. The ontologies can be used to represent
personalized, user-oriented  and  problem-oriented
knowledge about structure of intelligent information objects
in distributed Web-based applications. This article proposes
the methods of ontology use for recognition of information
about information objects with complex structure that are
relevant to user needs.
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|.INTRODUCTION

Applications that solve different user’s problems in the
Web distributed dynamic informational space have access
to a lot of multifarious inconsistent informational
resources. The main problem of these applications is
retrieval and recognition of structure and properties of
objects that have an influence on problem solving by
them. Though we need in classification and definition of
these objects and in description of user and task specifics.

Informational space of the Web becomes now a major
source of knowledge but retrieval of this knowledge deals
not only with search for relevant data but for acquire of
the facts and rules that can help to users in their problem
solving. The most reused and formalised representation
of knowledge in pattern recognition is based now on
ontological analysis of subject domain of user’s problem

[1].

I1. ONTOLOGY AS A MEANS OF KNOWLEDGE
FORMALISING

The selection of knowledge representation formalisms
for the majority of usual applications is determined only
by problem to be solved and different preferences of
developers, but for intelligent Web-based applications
this selection has its own specificity: on account
of their functioning in open information space they
require the constant updating of knowledge from the
external environment. Therefore it is therefore advisable
to use such interoperable knowledge representation as
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ontology which today already established recognized
standards, the representation languages, instrumental
tools for editing and inference, as well as available
fundamental mathematical basis.

At the same time, till now, there are no accurately
formulated technologies of knowledge management
based on ontologies which could be directly
implemented in applied systems, including the systems
for recognition of certain information objects which are
interesting for the user and necessary for the solving of
user’s problems.

The perception and recognition of information
objects (10) are the most important problems for
working out of intelligent information systems which
are based on knowledge [2]. Features of 10 recognition
in the distributed Web-based applications are their
dynamism (for example, both standards and languages
of the description of the metadata, and sources of data
can vary) and dependence of distinguished 10 structure
from the specificity of solved problem.

Therefore, the creation of intelligent industrial
systems based on ontologies, in environment of
continuous organizational and technological changes
requires methods and tools not only for ontology
creation, but also for the whole complex of related
problems - change management, estimations,
personification, separation, mapping and integration
etc.

Ontology mapping is a process of the discovery of
correspondences between concepts and instances of
two or more different ontologies, and the integration of
ontologies (ontology merging) is a process of creation
of new ontology on base of multiple source ontologies.
These processes can be performed by some different
ways: manually, semi-automatically or automatically.

Methods of ontology merging and alignment are
effectively used for tasks of the Semantic Web
ontology sharing and reuse.
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Il INTELLIGENT DATA OBJECTS IN AN ONTOLOGICAL
ANALYSIS

An object (from the point of view of programming and,
in particular, the object-oriented approach) represents
some entity in virtual space which possesses a certain
condition and behavior, has preset values of properties
(attributes) and operations over them (methods).

Typically, during the study of objects the belonging of
each object to one or several classes is allocated. This
belonging in turn causes the behaviour of this object, i.e.
classification is a model of this object [3].

The information object is an extension of the program
object. The information object represents the certain
entity comprising data in information system about any
real or virtual object (subject, being, event, process etc.)
that is the unique identified material or non-material
entity of the real world which describes its structure,
attributes, restriction of integrity and, probably, behavior.

For example, a person, a publication, an organisation, a
city can be an object, and the description of some object
(information about some features of this object) can be an
information object. For the Semantic Web concept and
the Web information space such objects of the non-
material world, as ontologies, software agents, Web-
services, information resources, metadata, databases, etc.
also belong to the information objects.

The other aspect of 10 classification is a data type
viewpoint. Now the Web proposes a lot of multimedia
data for different applications and with different
expressiveness.

Informational Resources (IR) accessible by the Web
can be classify on structures and not structured ones,
textual and multimedia information, static and dynamic
data etc., but content of all of that IR has some specific
semantics, and this semantics deals with some subject
domain (or a group of domains). There is very important
for informational retrieval process to discover IR that is
relevant to the domain of user interests.

The dominant approaches for document classification
have some specifics hat differ them from analysis of
content and link structure [4]. Methods of content
analysis are oriented on text data processing and so
cannot be directly used for classification of multimedia
data (but they are applicable for their metadata
processing).

On the other hand, analysis of link structure requires
the promptly reflecting of changes in dynamic object.
Link structure analysis is used for electronic libraries
where related pages of IRs are connected to each other by
embedded links.

Classification proposed in [5] is based of prior
knowledge about the information space that can be
divided on two categoriess — knowledge about structure
of categories and data about users’ access in this
structure. This classification is oriented on prediction of
access and topics. This approach can be used only for
entire documents and can’t consider their semantic
components.

Unfortunately tags of the HTML documents are not
semantic and that’s why they don’t capable for providing
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of their structure level significant for identifying and
extracting information, since they are mostly used for
presentation issues. Virtual document is an IR that is
generated dynamically on demand and is oriented on
reflecting of the new world’s states. In [6]) virtual
documents are used for modelling of the set of
homogeneous pages using a structuring schema.

Distributed information object resolution is analised
in [7]. There 10 are defined through their Uniform
Resource Identifiers.

The main part of the Web structures IRs (including
thw metadata about all other non-stuctures IRs) are
represented by means of HTML and XML formats.

The subject domain of textual IR can be define by
two ways — by analysing of their textual content and
by considering of metadata of these IR.

Now a lot of widespread formats are used for a
storing of audio and video information, 3D-scripts and
images. The indexation of multimedia resources from
the Web is much more difficult in comparison with the
textual information. Therefore for multimedia IR only
the second way is efficient. Metadata of multimedia IR
contains machine-readable information about the
content of this document represented as a structured
text that can be automatically processed.

The most common and perspective model of
metadata is RDF (Resource Description Framework)
based on XML. RDF can be processed conjointly with
ontological knowledge representation. Though the
ontology of the Web multimedia recourses [8] can help
to user in the description of IR type for problem
solving according with software for their processing.

A lot of different ontologies that describe different
types of 10 represented through the Web are
developed. They are differs by task, size and
complexity of data representation. For example, the
upper ontology DOLCE-Ultralite
(http:/lwww.loa.istc.cnr.it/old/DOLCE.html)  contains
such patterns as kinds of realisations, relations between
formal expressions, generalized expressions, schemata
and 10, encodings of 10 etc. (fig.1).

But this representation is too complex for the main
part of the Web users. That’s why we propose to use
more simple 10 taxonomy without specific information

(fig.2).
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Figure. 1. DOLCE-UItralite Ontology of the Web 10

Information
//\__/+ Multimedia
Text
Audio ez
Structurated MPEGS,
information Graphical MPEG4
information

HTML, Non-structurated GIF
XML information DOC, JPEé

PDF
Figure. 2. Types of multimedia informational resources of the Web

We propose a new classification mechanism for
different 10 on base of this taxonomy.

Experimental comparing of approaches that analyse
user access and collective user behaviour with other
methods demonstrates better classification quality.

The methods that used for classification of IRs can be
manual, automatic or semi-automatic. An examples of
manual approach is Yahoo: this search engine indexes
manually all it’s contents.

Another examples of manual classification are eBay
and Amazon: these auction sites require sellers to classify
their auctions when they upload to the sites. Manual
classification is applicable for different data types and
results to highly accurate results. But this approach is the
inefficient if we need in processing of large number of
objects with a complicated structure of categories. That’s
why manual classification is inapplicable for
classification of the Web [IRs with dynamic,
heterogeneous and cumbersome data.

Automatic classification systems use domain-specific
rules for classification and are able to learning by their
own experience. Learning of systems is divided into
supervised (classification) or unsupervised (clustering)
learning [9].
© 2014 ACADEMY PUBLISHER

Modern applications oriented on the Web are usually
intelligent: they are based on knowledge about some
subject domain, can process this knowledge and
produce some new knowledge. For the purpose of
reuse of domain knowledge in different applications
interoperable forms of knowledge representation are
very popular (for example, ontological approach).

That’s why in the modern Web the significant part
of content is intelligent and knowledge-oriented —
ontologies, semantic Wikipedia items, elements of
semantic markup, semantic metadata about other
recourses etc (fig.3).
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Figure 3. Ontological knowledge management

Now modern intelligent Web applications are
oriented on standards, technologies and software
developed by the Semantic Web project [10] of the
W3C for knowledge management in the Web. One of
the most important building block of knowledge in the
Semantic Web are ontologies. They are based on
descriptive logics and provide a shared and common
understanding of a domain for communication of
people and applications.

An important advantage of the Semantic Web
approach for ontological analyses is an ability for users
to collaboratively creation of ontologies and building
of common vocabulary without any centralised control.

Ontologies of the Semantic Web consist of Semantic
Web Terms (SWT). Every SWT is a building block
that plays the role similar to the natural languages
word. The set of SWT associates the RDF statements
with formal semantics that are defined by RDF(S) with
OWL statements. The social Web provides the
knowledge about persons and communities that can be
represented also as an ontology.

Ontological approach enables to link such
information with some classes of ontology that are
interested to user. This process of class recognition of
heterogeneous data is a kind of pattern recognition.

Pattern recognition is an assignment of the source
data to a certain class by means of allocation of the
significant features that characterize these data from
the total weight of non-essential data. Classification is
an example of pattern recognition that tries to assign
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each input entity to one of a given set of classes.
However, pattern recognition is a more general problem
that provides some other tasks:

e regression defines a real-valued output to each
input;

e parsing assigns a sentence parse tree for
describing of the syntactic structure of this natural
language sentence;

e sequence labelling defines a class for every
member of a values sequence (for example, speech
tagging assigns a part of speech to word in the
natural language sentence).

The classic statement of the problem of pattern
recognition: by the set of given objects it is necessary to
classify them. The set of objects consists of subsets called
classes. Information about the classes, description of the
whole set, information about some classified objects and
information about an object, which belonging to some
class is unknown but interesting to user are specified.
Under the available information about classes and the
object description the class is required to establish.

In modern intelligent applications this problem is
usually transformed as follows - it is necessary to retrieve
from the available (via Web) or derived in any other way
relevant to the task informational resources (IR) the
information relating to certain concepts (classes or class
instances) and relations among them (their structure is
reflected by domain ontology).

For example, the user needs to find a set of executors
to perform a specific research project. Domain ontology
allows to know that the desired object is an entity
belonging to the class of "human" and having parameters
such as education, experience, skills, availability of
publications, degree, diplomas and work experience, etc.

But only the availability of relevant ontology allows
the problem-specific structuration of information
extracted from the IRs, because information used during
the solving of another problem and extracted from the
same IRs about the same objects may be absolutely
different (for example, information for detection of
effective ways of treatment of patients with similar
symptoms differs from the information extracted from the
same IRs about the same persons for finding dog owners
with similar breeds).

Problem of perception, recognition and interpretation
of objects is a complex task which is divided into
separate subtasks [11]. Thus traditional pattern
recognition, speech recognition and text recognition are
only the special cases of a considerably more general
problem.

Recognition of information object (I0) involves
detection of information interesting to user about a
particular 10 in some IR content. For example, face
recognition is a detection of elements that characterize
the look data of 10 of type "human" in the graphic IR
[12].

IV. USE OF ONTOLOGIES FOR STRUCTURIZATION OF
RECOGNISED DATA
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Ontology can be considered as a basis for 10
structure representation, i.e. 10 is an ontology class,
and various IRs are the sources for creating of class
instances with interesting to user data. This approach
allows to integrate information coming from different
sources, and to generate the necessary to user
knowledge. The task is subdivided into several sub-
tasks:

e Creation (or search) of ontology, representing
the structure of the 10 (or of the set of the 10),
knowledge about which is necessary to
solving of the user’s problem;
e Retrieval of IRs that explicitly or implicitly
contain data about these 10s;
Acquisition of knowledge about 10 from IRs;
Representation of the retrieved knowledge in
the comprehensible and convenient to the user
form.
General architecture of ontology-based recognition
process links user problems with domain ontologies
that are used in the recognition process of different 10s
that are interested to users (fig.4). The main idea is in
integration of knowledge from 3 types of ontologies:
domain ontologies, user ontologies and IR ontologies.

Problem 1.1

Problem 1.2

Problem 2.1
Problem 2.2

Problem 3.1 |
Problem 3.2 -
‘ Domain 105

Ontology
©

Domain
Ontology

Ontology

Figure 4. General architecture of ontology-based recognition process

It should be noted that in many cases this process is
iterative, and during the problem resolving the
information about 10 has to be updated by extracting
the relevant information from those IR which are
available to the user (for example, via the Web or
corporate network).

V.CONCLUSION

The main idea of this work is a design of general
properties and methods of integrated use of knowledge
from multimedia ontology, domain ontologies and user
ontologies for semantic recognition of knowledge from
different kinds of the Web informational recourses.
Unfortunately, we can’t compare experimentally the
authors’ results with other because this approach means
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higher pertinence of informational retrieval that is hardly
formalized by different researchers.

A lot of sites with dynamic information objects are,
however, have the stable structure of their categories.
Many of these sites can accumulate a large amount of
additional information about their users from the process
of co-operation with them. Such parameters as the
structural stability and the rich personal information
about users’ in future can become important resources for
content classification but now they don’t investigated
sufficiently.

This work proposes a framework for object
classification into a category structure by analysing of
users’ traversals in the category structure. Use of
ontologies as a source of information about the
structuring of recognised 10 is caused by properties of
ontologies and their role in today's distributed intelligent
applications. Furthermore, ontologies themselves can be
updated by new knowledge produced as a result of the
recognition process.
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