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Current Research Advances and
Implementations in Smart

Knowledge-Based Systems: Part II

This Special Edition follows Volume I (Current Research Advances and
Implementations in Smart Knowledge-Based Systems: Part I) and contains
carefully selected and reviewed papers that expand significantly on topics
covered by some very recent conferences on knowledge engineering and
smart knowledge-based systems design and development. The selection
enhances efforts toward intelligent systemic approaches researched in
this exciting area of new, innovative, and very promising developments that
can be of great interest to cybernetics and systems science communities.

SELECTED RESEARCH CONTRIBUTIONS

The issue of ontology processing is addressed in the paper that starts the
selection for this volume. The authors of the paper titled ‘‘Impact of Reflexive
Ontologies in Semantic Clinical Decision Support Systems’’ introduce reflex-
ive ontologies (ROs) as a novel approach intended to reduce time consump-
tion problems while providing as a result a fast reaction from ontology-based
applications. The presented real-life application is a case study for a
knowledge-based clinical decision support system for the diagnosis of
Alzheimer’s disease. In order to measure the impact of RO in the overall
performance of the implemented system, the authors presented a benchmark
that compares two systems, one of them using RO and the other using a con-
ventional ontology. The comparative evaluation shows that in the proposed
diagnosis system the use of RO significantly improves efficiency, reducing
the execution time by up to 70%.

Data-driven approaches have been found to be particularly useful in
designing adaptive decision support systems. The next paper in the issue,
titled ‘‘Adaptive Decision Support System for Automatic Physical Effort Plan
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Generation—Data-Driven Approach,’’ demonstrates the usefulness of
data-driven models in custom application designed to enhance sport training
management. The authors developed and presented a system that applies
expert knowledge together with measurement data (heart rate, acceleration,
etc.) in order to generate an optimal training plan. The proposed smart
decision support system may be utilized in any domain where large volumes
of data are generated, processed, and stored.

The following paper, titled ‘‘A Method for Temporal Knowledge Inte-
gration Using Indeterminate Model of Time,’’ addresses the problem of
knowledge inconsistency related to processing data from highly distributed
global sources in real time. The authors investigate a new approach to pro-
cessing inconsistency of knowledge and its integration process using the
temporal model of indeterminate valid time and probability. This model is
used to describe events that take place in the future with some degree of cer-
tainty. The model also considers conflict as a situation in which for the same
event different agents give different time intervals and probabilities about the
occurrence of that event. The authors finished their paper with directions for
future expansion of the proposed model.

The following paper, titled ‘‘Ontology-Driven Rule-Based Model for an
Extension of Information Technology Infrastructure Library Processes,’’ intro-
duces a new approach to assure the consistency of models used to assess
organizational stages of technological progress with standards provided by
an information technology infrastructure library (ITIL). This new approach
is ontology driven and uses rules to support inference processes. The authors
provide illustrative implementation of their ideas through a comprehensive
case study in the banking sector.

Modern mortgage Internet-based markets are dynamic, difficult to pre-
dict, and fuzzy. They need modeling approaches and models to enhance
the process of understanding their functioning and possible prediction and
thus control of directions they follow. Development of such a model is dis-
cussed in the next paper, titled ‘‘Toward a Fuzzy Model of Polish Internet
Mortgage Market.’’ The paper introduces the proposed structure of the model
and its submodels, discusses real-life implementation issues, and provides a
verification process and its analysis. The authors finish their paper with sug-
gestions for further research on the proposed approach and the introduced
model.

This Special Issue is concluded with the paper titled ‘‘Implementing
Fuzzy Logic to Generate User Profile in Decisional DNA Television: The Con-
cept and Initial Case Study.’’ The paper is a brief communication of a novel
approach that generates a TV user’s profile utilizing principles of fuzzy logic.
A user profile refers to the user’s basic information, such as gender, age, and
profession. The generated profile has the potential of significantly improving
Digital TV (DTV) service, making it smarter and more user friendly and
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enabling TV broadcasters to suggest program choices based upon the user’s
past viewing habits and experiences.
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