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We propose the method for the evaluation of results of scien-
tific research activity of scientists PR-q. This method allows us 
to calculate a scalar evaluation of the results of scientific activity. 
The method is based on determining a number of real coefficients, 
which determine citation of one scientist in the publications by 
other scientists. The basis of the method is finding the evaluations 
by solving a system of linear algebraic equations. In this case, the 
matrix of the given system consists of the constructed coefficients. 
The proposed method, in contrast to other known methods of 
calculating the indices of citation, does not lose information about 
any citation of the author and of any publication.

We proposed the method, based on the construction of vec-
tors of scalar evaluations for each scientist in a multidimensional 
metric space. This method implies construction of the ideal point, 
which consists of scalar evaluations, the best in terms of achieving 
maximal effectiveness of scientific research activity. The evalua-
tion of each scientist is calculated as a metric distance from the 
ideal point to the vector of scalar evaluations of the given scientist.

The proposed methods for the evaluation of results of sci-
entific research activity might be used to build the modules for 
automated systems of evaluation of the results of the work of 
scientists, effectiveness of conducting scientific research by higher 
educational institutions. 

Keywords: citation index, evaluation of scientific research 
activity, bibliometric indicators, integrated evaluation.

References

1.	 Lizunov, P., Biloshchytskyi, A., Biloshchytska, S. (2011). 
Vector project management of higher educational establish-



65

Abstract and References. Information technology. Industry control systems

Referenсes 
1.	 Gruber, T. R. (1993). A translation approach to portable ontol-

ogy specifications. Knowledge Acquisition, 5 (2), 199–220.  
doi: 10.1006/knac.1993.1008 

2.	 Guarino, N. (1995). Formal ontology, conceptual analy-
sis and knowledge representation. International Journal of 
Human-Computer Studies, 43 (5-6), 625–640. doi: 10.1006/
ijhc.1995.1066 

3.	 Sowa, J. F. (1992). Conceptual graphs as a universal knowledge 
representation. Computers & Mathematics with Applications, 
23 (2-5), 75–93. doi: 10.1016/0898-1221(92)90137-7 

4.	 Bulskov, H., Knappe, R., Andreasen, T. (2004). On Querying 
Ontologies and Databases. Lecture Notes in Computer Science, 
191–202. doi: 10.1007/978-3-540-25957-2_16 

5.	 Cali, A., Gottlob, G., Pieris, A. (2010). Advanced processing 
for ontological queries. Proceedings of the VLDB Endowment,  
3 (1-2), 554–565. doi: 10.14778/1920841.1920912 

6.	 Galopin, A., Bouaud, J., Pereira, S., Seroussi, B. (2015). An 
Ontology-Based Clinical Decision Support System for the 
Management of Patients with Multiple Chronic Disorders. Stud 
Health Technol Inform, 216, 275–279.

7.	 Zhao, T. (2014). An Ontology-Based Decision Support System 
for Interventions based on Monitoring Medical Conditions on 
Patients in Hospital Wards. University of Agder, 125.

8.	 Ugon, A., Sedki, K., Kotti, A., Seroussi, B., Philippe, C., Ganas-
cia, J. G. et. al. (2016). Decision System Integrating Preferences 
to Support Sleep Staging. Studies in health technology and 
informatics, 228, 514–518.

9.	 Rospocher, M., Serafini, L. (2013). An Ontological Framework 
for Decision Support. Lecture Notes in Computer Science, 
239–254. doi: 10.1007/978-3-642-37996-3_16 

10.	 Rospocher, M., Serafini, L. (2012). Ontology-centric decision 
support. Proceedings of the International Conference on Se-
mantic Technologies Meet Recommender Systems & Big Data 
(SeRSy’12), 919, 61–72. 

11.	 Lytvyn, V. V. (2011). Bazy znan’ intelektual’nykh system pid-
trymky pryynyattya rishen’. Lviv: Vydavnytstvo L’vivs’koyi 
politekhniky, 240.

12.	 Sutton, R. S., Barto, A. G. (2012). Reinforcement Learning: An 
Introduction. Cambridge, Massachusetts, London, 334.

13.	 Van Otterlo, M., Wiering, M. (2012). Reinforcement Learning 
and Markov Decision Processes. Reinforcement Learning, 3–42. 
doi: 10.1007/978-3-642-27645-3_1 

14.	 Lytvyn, V., Tsmots, O. (2013). The process of managerial deci-
sion making support within the early warning system. Actual 
Problems of Economics, 11 (149), 222–229.

15.	 Chen, J., Dosyn, D., Lytvyn, V., Sachenko, A. (2016). Smart Data 
Integration by Goal Driven Ontology Learning. Advances in 
Intelligent Systems and Computing, 283–292. doi: 10.1007/978-
3-319-47898-2_29 

16.	 Lytvyn, V., Dosyn, D., Smolarz, A. (2013). An ontology based 
intelligent diagnostic systems of steel corrosion protection. Ele-
ktronika: konstrukcje, technologie, zastosowania, 54 (8), 22–24.

17.	 Wong, W., Liu, W., Bennamoun, M. (2012). Ontology learn-
ing from text. ACM Computing Surveys, 44 (4), 1–36.  
doi: 10.1145/2333112.2333115 

18.	 Lytvyn, V., Vysotska, V., Pukach, P., Bobyk, І., Pakholok, B. 
(2016). A method for constructing recruitment rules based on the 
analysis of a specialist’s competences. Eastern-European Journal 
of Enterprise Technologies, 6 (2 (84)), 4–14. doi: 10.15587/ 
1729-4061.2016.85454 

19.	 Montes-y-Gomez, M., Gelbukh, A., Lopez-Lopez, A. (2000). 
Comparison of Conceptual Graphs. MICAI 2000: Advances in 
Artificial Intelligence, 548–556. doi: 10.1007/10720076_50 

18.	 Kuchanky, A., Biloshchytskyi, A. (2015). Selective pattern 
matching method for time-series forecasting. Eastern-Euro-
pean Journal of Enterprise Technologies, 6 (4 (78)), 13–18.  
doi: 10.15587/1729-4061.2015.54812 

DOI: 10.15587/1729-4061.2017.103630
METHOD OF FUNCTIONING OF INTELLIGENT 
AGENTS, DESIGNED TO SOLVE ACTION PLANNING 
PROBLEMS BASED ON ONTOLOGICAL APPROACH 
(p. 11-17)

Vasyl Lytvyn
Lviv Polytechnic National University, Lvіv, Ukraine

ORCID: http://orcid.org/0000-0002-9676-0180

Victoria Vysotska
Lviv Polytechnic National University, Lvіv, Ukraine

ORCID: http://orcid.org/0000-0001-6417-3689

Petro Pukach
Lviv Polytechnic National University, Lvіv, Ukraine

ORCID: http://orcid.org/0000-0002-0359-5025

Miroslava Vovk
Lviv Polytechnic National University, Lvіv, Ukraine

ORCID: http://orcid.org/0000-0002-7818-7755

Dmytro Uhryn
Chernivtsi faculty of the National Technical University 

“Kharkiv Polytechnic Institute”, Chernivtsi, Ukraine
ORCID: http://orcid.org/0000-0003-4858-4511

The problem of operation of intelligent agents of action plan-
ning with the use of ontological approach was studied. Operation 
of intelligent agents is possible based on the knowledge of the sub-
ject-area, in other words, the knowledge base is used. Ontologies 
became the standard of knowledge base. Therefore, there arises 
the problem of development of methods and means of operation 
of intelligent systems based on ontologies, in particular intelligent 
agents of action planning.

The method of functioning of intelligent agents of action 
planning based on ontologies was developed. For this purpose, 
weights of importance of concepts and relationships were intro-
duced to the structure of ontology. These weights are used for 
finding a path in the space of states. The space of states itself is 
built by using the language of requests to ontology. Optimization 
problem, which assigns the rational behavior of an intelligent 
agent, is two-criterial. To solve it, we chose the method of the 
main component, if objective functions may be evaluated, or the 
method of complex criterion, if these functions are impossible to 
evaluate.

Dimensionality of the space of states depends on the com-
pleteness of the ontology, and behavior effectiveness of an intel-
ligent agent depends on the relevance of ontology. With this aim, 
in the course of automated development of ontology, we devel-
oped a method for evaluation of reliability of information sources 
that are used for developing ontologies. As a result of the studies, 
it was found that this approach allows us to increase operational 
efficiency of intelligent agents, if the process of ontology devel-
opment is relevant to the needs of a subject domain.

The developed approach may serve as a base for construct-
ing a unified methodology for development of intelligent agents 
of action planning if ontology of a subject domain is the central 
component of this software complex. 

Keywords: ontology, intelligent agent, natural language pro-
cessing, concept, space of states, action planning.
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acters, which directly affect the quality of recognition. In the 
present work, it is proposed to use a set of cellular automata con-
structed on the diagrams of states of Moore and Mealy machines 
for each type of cellular automata, to determine the end points, 
junctions and cycles in characters. We considered operation of 
the modeling program.

The advantages of the given technology are the simplicity of 
rules of interaction, easy parallelization of the process of recogni-
tion, the possibility of recognition of distorted and partially overlap-
ping characters. We compared performance quality and efficiency 
of the commercially available system ABBYY FineReader, which 
has demonstrated high performance indicators of the developed 
recognition technology. 

Keywords: competing cellular automaton, moving cellular 
automaton, a Moore machine, transition graph.
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We examined the possibility of applying cellular automata to 
solve the problem on recognition of text characters. For this pur-
pose, we introduced the notion of competing cellular automata 
and developed algorithms of their functioning and interaction. 
In order to implement the proposed algorithms, we created 
modeling software. It allowed us to evaluate effectiveness of 
the cellular-automaton algorithms to conduct experiments on 
text character recognition using the English alphabet and to 
demonstrate a number of advantages in comparison with other 
methods.

We investigated a description of the solution to the problem 
on selecting the structural attributes in the images of text char-
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The review of gender components of the social-spatial 
content of the safe city of Kharkiv was carried out using GIS 
mapping on the “Secondary city” platform. The following 
tasks are proposed: firstly, in the light of the modern concepts 
of a safe city, to analyze the characteristics of urban areas 
with the use of feminist optics; secondly, to identify the main 
methods of geo-research of the safety component; thirdly, to 
develop gender-sensitive geo-information maps of Kharkiv 
through explication of the problem of urban infrastructure 
security. The theoretical basis of scientific research is logico-
structural analysis, as well as geo-information methods of 
spatial analysis on the platform ArcGISOnline. The gendered 
context of urban space security is revealed. Structural and 
logical analysis of the phenomenon of “safe city” in the 
context of sustainable development goals is provided. Geo-
information layers for the interactive map of Kharkiv with 
gender-sensitive security parameters of urban locations have 
been developed.

Geolocation potential for identifying the safety/hazard 
coordinates of urban locations and assessing the quality of 
the urban environment, in general, are covered. Gender-
segregated and gender-sensitive spatial data necessary to 
carry out gender monitoring of city security are visualized. 
The developed GIS layers for the map of Kharkiv are able to 
play an integrating role of the catalyst for the city’s gender 
mainstreaming and allow the local executive authorities to 
efficiently perform information and analytical processes to 
develop appropriate solutions (generation of gender segre-
gated data, data management and exchange, remote zoning) 
and others.

A “model of multi-criteria evaluation of gender-sensitive 
content” to improve the processes of “content management” 
of urban infrastructure projects and programs is developed. 
The model integrates PMBoK requirements for the project 
content management and specific gender GIS requirements 
for the content of the infrastructure project. It is noted that 
the application of the proposed model allows making effective 
design decisions by integrating gender parameters in the 
project database in the format of GIS mapping.

Keywords: safe city, gender, GIS, requirements tracking 
matrix, urban projects, content management.
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The comparative analysis of the existing research on the appli-
cation of formal approaches to the software development process 
modeling is performed. Based on the analysis, the urgency of mod-
eling of the software development process as a Markov random 
process is substantiated. An information model of association rule 
mining and application in software development is developed. The 
information model represents the process and can be used in the 
design of appropriate information technology. The research, which 
determined the number of steps needed to develop one software 
component and the whole software is carried out.

The levels of detail of the software development process such 
as the level, representing the development of software, which 
is a finite set of software components; the level, representing a 
detailed description of the stages of development of a particular 
component; the level, representing a detailed description a cer-
tain stage of development of a particular component are identi-
fied. For each level, the relevant stages of software development 
are described. Modeling of the software development process 
with the Markov chains is conducted. This will allow using a 
single mathematical tool to represent the corresponding process 
at different levels of detail.
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Based on the study of properties of an electric train as a 
control object, it has been proven that considerable speed fluc-
tuations and shock loads caused by the presence of elasticity and 
gaps in the coupling devices take place during the train accelera-
tion and stoppage. These loads cause current fluctuations in ar-
mature of the traction DС motors of electric locomotives, which 
adversely affects their service life. By studying the mathematical 
description of the dynamic system consisting of an electric loco-
motive and a set of wagons, a model was synthesized that allows 
one to investigate the processes taking place in this system when 
motion and coupling device parameters alter.

On the basis of the mathematical dependencies obtained, an 
algorithm was developed that enables parametric optimization of 
the system from the point of view of minimizing collisions of the 
train wagons during acceleration and braking. A characteristic 
feature of the algorithm that distinguishes it from existing ones is 
that the “locomotive – wagons” complex is considered with tak-
ing into account presence of elastic coupler and gaps between the 
train elements. The problem of eliminating dynamic loads caused 
by oscillating processes of the “locomotive – wagons” complex 
was solved which made it possible to conduct an analytical con-
struction of a system for optimal control of the material handling 
processes of electric transport in conditions of iron ore mines. 
Application of this system makes it possible to optimally per-
form high-speed loading of wagons with raw materials and their 
unloading. It is expected that application of this approach thru 
shortening the time spent in shifting the wagons for their load-
ing will increase productivity of the mine transport by 20–30 %.

Keywords: dynamic forces, wagon coupling, eigenvalues, 
control constraints, breaking distance.
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ing the resource efficiency is practically not used by enterprises 
due to the complexity and imperfection of the theory of optimal 
control, which manifests itself by its contradictory nature. The 
way out can be found by applying the method of practical deter-
mination of the optimal trajectory which was developed in the 
framework of this study. The advantage of the method is that it 
ensures determination of the optimal trajectory for those pro-
duction processes which show intermediate results incomparable 
with each other both quantitatively and qualitatively.

For example, to evaluate effectiveness of the operational pro-
cesses associated with heating fluids, melting steel, crushing iron 
ore, etc. the costs and time alter nonlinearly at the intermediate 
stages. At the same time, qualitative parameters of the output 
product change which makes it impossible to use a direct method 
for estimating quantitative parameters of the output product at 
intermediate stages of the conversion process.

The proposed method provides a two-stage process of opti-
mization. In this case, completion of the first stage of optimiza-
tion quickly transfers control to a zone close to the optimum in 
an automatic mode. The further search process just corrects the 
control trajectory if external conditions permit it.

Thus, the proposed practical method of searching for the 
optimal control trajectory is essentially robust.

Keywords: optimal trajectory, practical optimization meth-
od, two-stage optimization, search optimization.
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Optimization of manufacturing processes is the main tool 
that can provide access to the maximum financial efficiency of 
the enterprise. At the same time, this important tool for maximiz-



71

Abstract and References. Information technology. Industry control systems

possible to identify and overcome the difficulties encountered in 
solving the problems of technological calculation and synthesis 
of an automatic control system. Difficulties are exacerbated by 
the influence of heavy disturbances in the flow and concentra-
tion of associated petroleum gas.

Using the procedure, a technological process for processing 
associated petroleum gases along with an automatic control 
system has been developed. The technological process was 
adapted to use in medium oil fields, such as Ukrainian, which 
are characterized by low bulks and territorial dispersion. This 
makes it economically inexpedient to design large gas processing 
plants operating at a fixed load and gas concentration, which 
are common in the main oil-producing countries. Therefore, 
the technological process ensures production of methane and 
propane-butane of a required quality in the conditions of devia-
tion of composition, concentration and flow rate of the streams 
incoming from wells in a wide range.

The automatic process control system has a two-level struc-
ture. The upper level is used to ensure operability at heavy 
disturbances, which is achieved by changing the operation 
conditions. The lower level ensures stabilization of the process 
for small disturbances. Two alternative implementations of the 
automatic control system based on PID controllers and linear 
quadratic regulator (LQR) were considered. The results of simu-
lation made in HYSYS program show advantages of the cascade 
system of the proposed structure based on PID controllers. The 
control system ensures operability in conditions of deviation of 
gas flow by ±30 %, when the mole fraction of the gas components 
alters by 30–50 % and when the gas temperature deviates by  
±15 °C from the values of working conditions.

Keywords: distillation, methane, propane-butane, automatic 
control system, computer-integrated automation.
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