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The object of research is the process of tracking the position of  
a mobile object in space. One of the weakest points in tracking sys
tems for the position of a mobile object in space is the problem of 
eliminating the ambiguity of determining key points when scanning 
the environment. This problem is especially important when several 
methods (or technologies) of position tracking are applied simulta
neously. There is a need for additional calibration and adjustment.

The study used the results of the analysis of methods and tech
nologies for automatically determining the position and orientation 
of threedimensional objects using technical vision systems. Analysis 
of the considered popular systems and methods for measuring the 
spatial position of objects, as well as algorithms and navigation tech
nologies of a mobile robot, has shown that each of the considered 
systems has its advantages and disadvantages. And it is used depen
ding on the objectives of this system.

A comparative analysis of the main types of algorithms of the 
SLAM method has been carried out. The perspectives of this me
thod – the use of artificial intelligence methods and an extended 
Kalman filter – improve the speed of the SLAM method. Proof of this 
is the huge number of open projects to create this type of navigation 
in various competitions:

– VSLAM – implementation of the SLAM method based on 
computer vision methods;

– RGBDSLAM – package for registering a cloud of points with 
RGBD sensors, such as Kinect or stereo cameras;

– Hector_mapping – SLAM for platforms without odometer – 
only based on data from LIDAR, etc.

Since most modern technologies are increasingly using standard
ized formats of WiFi, Bluetooth, GPS signals, it can be argued that 
using and analyzing information from a large number of sensors will 
increase the accuracy of determining the coordinates of an object 
seve ral times. Creating the necessary information field of navigation 
and routing will allow to map and localize a mobile object on the 
ground with great accuracy.

Keywords: SLAM method algorithms, positioning, mobile object, 
technical vision.
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The object of research is Internet marketing in the modern 
information network space. Against the background of the rapid 
development of information technology, the Internet network in
creasingly occupies a leading position in the areas of promotion and 
sale of various goods. At the same time, with this classic methods and 
approaches of marketing are experiencing obvious loss of dominant 
positions. One of the most problematic places is the effective ap
plication of modern methods and approaches for the development of 
Internet marketing and, in particular, stimulating Internet marke
ting, which contributes to the promotion of products in accordance 
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with the preferences of potential consumers. There is also a need to 
balance the resources involved in the implementation of Internet 
marketing in accordance with the possible volume of the result.

The classic methods of marketing and the latest information 
technology are used to distribute and process information in network 
systems. In order to eliminate the shortcomings, a combination of 
classic and new approaches is put together, in order to provide stimu
lating Internet marketing in an easier way to manage.

Information model of stimulating online marketing is summa
rized. This model will consist of separate, interconnected blocks, 
aimed at meeting the needs of potential customers, as well as meeting 
the requirements of those who provide relevant Internet services. 
It is the consideration of the needs and requirements of all parties 
involved in stimulating Internet marketing in the form of separate 
interrelated blocks of the model, which makes it possible to reveal the 
peculiarities of such a process.

Therefore, it is possible to determine the analytical description 
of the information model of the stimulating Internet marketing. 
This allows to determine the development of incentive Internet 
marketing, the direction of optimizing its conduct. This provides 
such advantages as the flexibility of the process of conducting the 
stimulating Internet marketing and targeted delivery of information 
to the chosen target audience.

Keywords: information model, stimulating Internet marketing, 
number of referrals (site visits), target audience, search engine op
timization.
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The object of research is the process of automating information 
technology of the correlation analysis of tourist demand on the basis 
of a cognitivestatistical approach. One of the most problematic 
places is determination of the factors affecting tourism demand, so 
it is necessary to develop information technology of correlation 
analysis, which will allow to determine the factors that most affect 
tourism demand.

The paper substantiates the improvement of the method of cor
relation analysis of tourist demand is the calculation of the multiple 
correlation coefficient of tourist demand, a distinctive feature of 
which is to take into account both qualitative and quantitative pa
rameters. The following factors are chosen for the analysis of tourist 
demand:

– the average wage per person in the tourism industry;
– tourism expenses;
– the number of collective accommodation facilities;
– the number of subjects of tourist activity;
– the number of recreation;
– release in basic prices and release by types of economic activity;
– capital investment by region;
– transport connection;
– ecological situation;
– infrastructure (subjective indicator).
A block of information technology for modeling and analysis is 

developed for the study of tourist demand which determines the cor
relation dependence between the factors influencing tourist demand. 
Information technology is developed in the R programming language, 
by the Shiny package, which enables the creation of interactive web 
applications and the simplicity of the developed technology for the 
average user.

The following factors affecting tourist demand are identified:
– the number of collective accommodation facilities;
– the number of subjects of tourist activity;
– the number of recreation;
– level of infrastructure based on subjective expertise.
As a result, based on the correlation analysis, a model of the 

process of formation of tourist demand on the basis of the cognitive
statistical method is built.

Thanks to this, it is possible to further develop the metho
dological foundations of the strategic planning of the development 
of subjects at the macro and micro levels, to develop regulatory, 
economic and sociopolitical mechanisms for the flexible develop
ment of tourism enterprises in certain regions based on qualitatively 
new principles.

Keywords: information technology modeling unit, tourist de
mand, correlation analysis, programming language R.
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The object of research is the methods and means of professional 
identification of applicants. The research aims to provide applicants 
with scientifically based decision support for choosing a field of 
study. The introduction of intelligent decision support systems in the 
process of selfactualization of applicants will significantly improve 
the effectiveness of vocational guidance activities of educational 
institutions.

One of the biggest problems of the intellectualization of systems 
for assessing abilities and achievements is that the test results of 

applicants represent a lot of fuzzy data. At the same time, the cor
rectness of data separation significantly depends on the construction 
of a fuzzy set of features for the conclusion of a diagnostic solution. 
In addition, the most common tests do not take into account the 
requirements for specialists of the construction industry.

The basis of the developed system is tests to determine the 
personality structure of the Integrated Professional Orientation 
Diagnostics «Applicant». This system contains reference information 
about the vocational category of training and tests for determining 
the structure of the individual. Conclusions are based on techniques 
that allow to predict the success of activities in various industries. 
The ability of a person to a certain professional activity reflects the 
ability to acquire special knowledge and skills in the learning process. 
That is why in the course of the study the «Applicant» tests were 
used. To improve the reliability of assessing the professional abilities 
of the applicant, it is proposed to use an intelligent system based on 
the TakagiSugenoKang fuzzy neural network. This choice is due 
to the fact that the TakagiSugenoKang network has a number of 
features that provide it with advantages in solving the problem of 
matching the abilities of an applicant to the possibility of acquiring 
knowledge and skills in a particular specialty. In particular, the abi
lity of fuzzy neural networks to separate linearly inseparable data. 
This ensures the ability of the system to isolate the natural abilities 
of applicants from a mixture of data.

Compared to other means, the TakagiSugenoKang network 
makes it possible to solve the problem of classifying a very large 
amount of data by a network of smaller dimension.

Keywords: identification of abilities and achievements of a per
son, intellectual system, organization of processing fuzzy information.
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The object of this research is the procedure of building informa
tion technologies, the functioning of which is based on the methods 
of swarm intelligence, for solving problems of discrete optimization.

To solve any optimization problem in the plurality of swarm 
algorithms, there will surely be at least one algorithm that will give 
at least satisfactory results. However, there is not and can’t be an 
algorithm that could provide high efficiency in solving all optimiza
tion problems. Therefore, for each of the swarm algorithms, classes 
of problems that it solves can be distinguished: algorithms are bet
ter than others; something like other algorithms; worse than other 
algorithms.

In the course of the research, information technologies were 
used to solve discrete optimization problems based on swarm algo
rithms. Methods for applying various classes of swarm intelligence 
algorithms for solving discrete optimization problems are obtained. 
Methods of swarm intelligence to solve a specific class of problems re 
combined. The optimal values of the parameters of certain methods 
of swarm intelligence are determined.

An information technology is developed to use swarm algorithms 
depending on the class of the discrete optimization problem, based 
on the characteristics of swarm algorithms (type of input parameters, 
neighborhood of populations, type of population formation, type of 
iteration processes). This makes it possible to choose the relevant 
swarm algorithm for solving applied problems and to classify these 
tasks depending on the characteristics of the swarm algorithms that 
are used to solve it.

An information technology is developed using a combination of 
different methods of swarm algorithms for solving a certain class of 
problems, which, unlike other approaches, is based on a hybrid ap
proach using swarm algorithms depending on their characteristics. 
This allows to take advantage of a specific swarm algorithm and 
thereby increase the efficiency of solving certain classes of applied 
discrete optimization problems.

Keywords: discrete optimization, swarm intelligence, information 
technologies, decision support systems.
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The object of research is the processing of verbal information to 
identify keywords in the text. The most important step in the search 
for key terms is the calculation of their weights in the document in 
question, which makes it possible to evaluate their significance rela
tive to each other in this context. To solve this problem, there are 
many approaches that are conditionally divided into two groups: 
they require learning and do not require learning. Learning implies 
the need to preprocess the original body of texts in order to extract 
information about the frequency of occurrence of terms in the entire 
body. An alternative approach is using linguistic ontologies, which 
are more or less approximate models of the existing set of words in 
a given language. On the basis of both approaches, systems are crea
ted for the automatic extraction of key terms. Nevertheless, in the 
direction of searching for keywords, research is not stopped in order 
to improve the accuracy and completeness of the results, as well as 
to use methods of extracting information from the text to solve new 
problems.

Existing approaches to the definition of keywords are characte
rized. The best quality of text processing is achieved by linguistic 
methods or when their combinations are statistical. A system for 
automatically determining key phrases from natural language text 
should be developed using the morphological dictionary and syntax 
rules.

The study uses an approach to defining keywords based on fin
ding syntactic links between word forms in sentences in English text 
using the instrumental capabilities of modern linguistic packages. 
In the framework of the general approach to reducing verbal noise 
in the method, it is proposed that it is achieved with the help of 
formalized operations: the replacement of pronouns with the corre
sponding nouns; removal of noise connections; removing noise words; 
withdrawal of stop words. The described operations can be used as 
additional modules that improve the results of finding keywords for 
both the developed method for determining keywords of English text 
and other algorithms for finding keywords.

Keywords: verbal noise filtering, English text keywords, linguis
tic package, DKPro Core, syntactic analysis.
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The object of research in the work is the systems of remote 
control of electronic devices. There are wired and wireless means of 
implementing a remote communication channel between the slave 
and control devices. Analysis of existing means of creating a commu
nication channel, found a low value of the ratio of system flexibility 
and data transfer rate within the created network. One of the reasons 
for the low ratio is the use of modules as part of a system with a high 
minimum operating time. Such modules are modules for filtering and 
decoding the received signal at the receiver side, encoding and modu
lation at the transmitter side. Replacing these modules with one with 
a significantly lower time spent will significantly improve the value 
of the ratio of system flexibility and data transfer rate. The ability to 
create a module that will have the necessary properties of time spent 
on work, provides a neural network.

The model of a remote control system obtained during the study 
has several advantages, in particular, the presence of a neural net
work, makes it possible to reduce the time spent and to improve the 
accuracy of the system during the entire system operation time. This 
is achieved thanks to the ability of the neural network to selflearning 
without human intervention and its ability to analyze any input sig
nals with different background noise values. These properties allow 
the replacement of elements that do not allow to increase the rate of 
exchange for elements of the neural network that will perform the 
same functions with greater speed, reliability and accuracy.

The data obtained during the work proves the expediency of in
tegrating the elements of the neural network into the remote control 
systems of electronic devices. Also, possible places for the integration 
of a neural network into the remote control system of electronic 
equipment have been proposed, which will improve the stability, ac
curacy, speed of the system.

Keywords:  remote control, neural network, hardware interfaces 
to communicate, wireless communications.
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The object of research is transport driven multilink wheel sys
tems. In the development of the realized possibility of controlled 
movement of a semitrailer truck along a program trajectory, the 
possibility of constructing a bifurcation set by a velocity parameter 
is considered. The velocity value is calculated for each discrete value 
of the calculated real trajectory. The trajectory can be specified in 
an explicit, implicit, parametric form or by the law of variation of 
the curvature radius. The study of this parameter is one of the most 
problematic places for analyzing the stability of the movement of  
a road train.

Changes in this parameter at certain values, called bifurcation, 
lead to changes in the qualitative structure of the solutions of the 
system of differential equations and, as a result, divergent stability 
of the road train. For such an investigation of the phenomenon, the 
method of continuation by parameter and the first Lyapunov method 
are applied.

During the research, many bifurcation velocity values are ob
tained. This is due to the fact that the proposed approach has a num
ber of features, in particular, an iteration is performed for all control 
parameters of the program trajectory, and for each such value, the 
velocity has been iterated until its bifurcation value is reached.

At each iteration, the roots of the characteristic equation are 
checked for the presence of at least one root with a positive real 
part, which corresponds to the bifurcation value of the parameter 
of the velocity of a road train according to Lyapunov. Due to this, 
it is possible to obtain this set by an exclusively analytical method 
using computer calculations, without resorting to the use of graphic
analytical methods.

Obtaining these bifurcation sets can practically be used both 
to limit the velocity of a road train and to warn of its excess. Com
pared with similar known methods, this provides such advantages as  
a significant acceleration of the construction of this set and, as  
a result, its use in real time.

Keywords: characteristic equation, first Lyapunov method, pa 
rameter continuation method, bifurcation set, divergent stabi
lity loss.

References

1. Verbitskiy, V. G., Polyakova, N. P., Tatievskiy, D. N. (2018). Issledo
vanie vozmozhnosti realizatsii upravlyaemogo dvizheniya avtopoezda 
vdol’ programmnoy krivoy. Vchenі zapiski Tavrіys’kogo natsіonal’no
go unіversitetu іmenі V. І. Vernads’kogo. Serіya: Tekhnіchnі nauki,  
29 (6 (68)), 2–4.

2. Verbitskiy, V. G., Lobas, L. G. (1996). Veshhestvennye bifurkatsii 
dvukhzvennykh sistem s kacheniem. Prikladnaya matematika i me
khanika, 3, 418–425.

3. Verbitskiy, V. G., Lobas, L. G. (1991). Bifurkatsii statsionarnykh sos
toyaniy svyazki absolyutno tverdykh i katyashhikhsya uprugikh tel. 
Izvestiya AN SSSR. Mekhanika tverdogo tela, 3, 30–37.

4. Lobas, L. G., Verbitskiy, V. G. (1990). Kachestvennye i analiticheskie 
metody v dinamike kolesnykh mashin. Kyiv: Naukova dumka, 216.

5. Verbitsky, V., Bezverkhyi, А., Tatievskyi, D. (2018). Handling Analy
sis and Defining Conditions of DangerousSfe Divergent Stability 
Loss of a TwoLink Road Train Nonlinear Model. Mathematical Mo
delling and Applications, 3 (2), 31–38. URL: http://www.sciencepub
lishinggroup.com/journal/paperinfo?journalid=247&doi=10.11648/ 
j.mcs.20180301.13

6. Verbitskiy, V. G., Zagorodnov, M. I. (2007). Opredelenie i analiz us
toychivosti krugovykh statsionarnykh rezhimov dvizheniya modeli 
sedel’nogo avtopoezda. Vіsnik Donets’kogo іntu avtomob. transportu, 
1, 10–19.

7. Verbitskiy, V. G., Lobas, L. G. (1990). Mnogoobraziya statsionarnykh 
sostoyaniy dvukhzvennogo avtopoezda i ikh ustoychivost’. Priklad
naya mekhanika, 12, 97–104.

8. Moysya, D. L., Bumaga, A. D. (2007). Opredelenie manevrennosti  
i analiz ustoychivosti dvizheniya modeli sedel’nogo avtopoezda. 
Vіsnik Donets’kogo іntu avtomob. transport, 3, 10–19.

9. Moysya, D. L. (2008). Analiz statsionarnykh sostoyaniy i ikh ustoy
chivosti trekhzvennogo avtopoezda s bezopornym promezhutochnym 
zvenom avtopoezda. Vіstnik natsіonal’nogo transportnogo unіversitetu, 
17, 8–13. 

10. Verbytskyi, V. H., Moisia, D. L. (2010). Matematychna model 
sidelnoho avtopoizda z kerovanym napivprychepom. Mizhvuzivskyi 
zbirnyk «Naukovi notatky», 28, 98–103.

11. Kaneko, T., Kageyama, I. (2003). A study on the braking stability of 
articulated heavy vehicles. JSAE Review, 24 (2), 157–164. doi: http://
doi.org/10.1016/s03894304(03)000079 

12. Bondarenko, A. Ye., Kuplinov, A. V., Moisia, D. L., Makiiov, M. M., 
Kondratev, V. V. (2010). Analiz rezultativ doslidzhennia kursovoi 
stiikosti rukhu eksperymentalnoho avtopoizda v stalomu rusi. Visnyk 
Donetskoi akademii avtomobilnoho transport, 2, 53–61. 

13. EiGindy, M., Mrad, N., Tong, X. (2001). Sensitivity of rearward 
amplication control of a truck/full trailer to tyre cornering stiffness 
variations. Proceedings of the Institution of Mechanical Engineers, Part 
D: Journal of Automobile Engineering, 215 (5), 579–588. doi: http://
doi.org/10.1243/0954407011528176 

14. Abdulwahab, A. (2018). Investigations on the Roll Stability of a Semi
trailer Vehicle Subjected to Gusty Crosswind Aerodynamic Forces: 
Doctoral thesis. University of Huddersfield, 239.

15. Ding, N., Shi, X., Zhang, Y., Chen, W. (2014). Analysis of bifurcation 
and stability for a tractor semitrailer in planar motion. Vehicle Sys
tem Dynamics, 52 (12), 1729–1751. doi: http://doi.org/10.1080/ 
00423114.2014.960431 

16. di Bernardo, M.; Chen, G., Hill, D. J., Yu, X. (Eds.) (2003). Bifurca
tion analysis for control systems applications. Bifurcation control 
theory and application. Heidelberg: SpringerVerlag, 249–264. 

17. Catino, B., Santini, S., di Bernardo, M. (2003). MCS adaptive con
trol of vehicle dynamics: an application of bifurcationtechniques 
to control system design. 42nd IEEE conference on decision and 
control. Maui: IEEE, 3, 2252–2257. doi: http://doi.org/10.1109/
cdc.2003.1272953 

18. Troger, H., Zeman, K. (1981). Application of Bifurcation Theory to 
TractorSemitrailer Dynamics. Vehicle System Dynamics, 10 (23), 
156–161. doi: http://doi.org/10.1080/00423118108968660 

19. Troger, H., Zeman, K. (1984). A Nonlinear Analysis of the Generic 
Types of Loss of Stability of the Steady State Motion of a Tractor
Semitrailer*. Vehicle System Dynamics, 13 (4), 161–172. doi: http://
doi.org/10.1080/00423118408968773 

20. Lyapunov, A. M. (2000). Obshhaya zadacha obustoychivosti dvizhe
niya. Cherepovets: Merku riyPRESS, 386.

21. Shinohara, Y. (1972). A geometric method for the numerical solution 
of nonlinear equations and its application to nonlinear oscillations. 
Publications of the Research Institute for Mathematical Sciences, 8 (1), 
13–42. doi: http://doi.org/10.2977/prims/1195193225 

22. Kholodniok, M., Klich, A., Kubichek, M., Marek, M. (1991). Metody 
analiza nelineynykh dinamicheskikh modeley. Moscow: Mir, 368.

23. Rokar, I.; Obmorshev, A. N. (Ed.) (1959). Neustoychivost’ v mekha
nike. Moscow: Izdvo inostr. lit., 287.


