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One of the urgent present-day tasks consists in ensuring an auto-
mated analysis of specifications of software requirements for sufficiency
of information on nonfunctional component characteristics of software
quality. Analysis of known intelligent agents based on the ontologi-
cal approach has shown that these agents do not solve the problem of
quantifying sufficiency of information in the specification of software
requirements for determining nonfunctional characteristics of software.

The objective of this study was to implement the intelligent agent
based on the ontological approach for analyzing information on non-
functional characteristics in specifications of software requirements.

A model of intelligent agent activity has been developed based
on the ontological approach for evaluating specifications of software
requirements. It reflects features of assessing information sufficiency
for determining nonfunctional component characteristics of software
quality. The developed model is a theoretical basis for implementing
the intelligent agent based on the ontological approach for evaluat-
ing specifications of software requirements.

The intelligent agent based on the ontological approach has been
implemented for evaluating information on nonfunctional character-
istics in the specifications of software requirements. The implemented
agent forms conclusions on sufficiency or insufficiency of information
about nonfunctional component characteristics of software quality
in the specification of requirements to actual software. In addition,
it quantifies the level of information sufficiency in the specification
of requirements to actual software for determining each of nonfunc-
tional characteristics of software and determining all nonfunctional
component characteristics of software quality in aggregate. The agent
provides a list of attributes that should supplement the specification
of requirements for increasing the level of sufficiency of its informa-
tion as well as visualization of gaps in knowledge of all nonfunctional
component characteristics of software quality.

The results of functioning of the implemented agent have shown
an increase in the level of information sufficiency in the specification
of software requirements. The developed intelligent agent makes it
possible to partially eliminate human participation in information
processing, avoid loss of essential information and minimize occur-
rence of errors at the early stages of the software life cycle.

Keywords: specification of software requirements, nonfunctional
characteristics of software, intelligent agent based on the ontological
approach.
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We have investigated processes of analysis, integration, and
content generation, taking into consideration the needs of the user
in cryptocurrency. By using the developed formal model and the
performed critical analysis of methods and technologies for predict-
ing the exchange rate of cryptocurrency, we have built a general
architecture of the content processing system that acquires data from
different cryptocurrency Internet stock exchanges. General functional
requirements to the intelligent cryptocurrency system that target
the Internet users have been stated. We have investigated methods,
models, and tools to improve the effective support for developing
structural elements in the model of a decision support system that
manages content according to the user’s needs. general architectures
of the backend and frontend parts of an intelligent cryptocurrency sys-
tem have been devised. We also developed software for the system of
integration and generation of content considering the cryptocurrency
needs of users. An analysis of results of experimental verification of the
proposed method for content integration and generation taking into
consideration the cryptocurrency needs of users has been performed. A
special feature of the system is that it analyzes information from social
media and builds a forecast of currency rates based on the acquired
information. A given system makes it possible to guess the trend in an
exchange rate fluctuation. Conferences of a particular cryptocurrency,
new implementations, government decrees from different countries,
affect a trend as well, so it too must be taken into consideration. In or-
der to account for most cases, it is necessary to constantly accumulate
information on the subject and to assign it to Tables in a database. A
given process takes place using a specialized software bot that collects
and indexes information. The system is characterized by the follow-
ing features that favorably distinguish it from analogs: the speed of
page generation; the presence of SSL certificate and TLS encryption;
content of better quality as it is updated every minute; there are no
inactive sections of the service; the mobile web-site layout does not
copy content at subdomain; automated checks against e-mail spam
messages on the exchange rate. The focus of the system is on the fre-
quency of updates at the speed of data aggregation from the Internet
stock exchanges and social networks.

Keywords: cryptocurrency, forecasting, Internet stock ex-
change, data mining, Internet marketing, Web Mining, Data-Mining,
Machine Learning, bitcoin, token.
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Complexity of integrating color control systems into a workflow
for obtaining digital half-tone images results in appearance of color
rendering imperfections in photographic images as exposure condi-
tions constantly vary in power and spectral composition of radiation.
A wide range of corrective means in graphic editors does not ensure
full elimination of color rendering imperfections in photographic im-
ages because of imperfect technical approaches to realization of the
corrective effect.

The process of correcting color rendering imperfections is com-
plicated by the lack of methods for objective quantitative assessment
of qualitative characteristics of digital color halftone images.

The developed method of quantitative assessment of color char-
acteristics of digital images by conversion of actinicity in values of
effective densities provides optimal and comprehensive analysis of
color rendering accuracy. The procedure consists in representation of
color separation characteristics in a form of dependence of effective
densities of the photographic image on grey-equivalent densities of
the recorded object. It becomes possible to numerically evaluate im-
perfections of color rendering in a digital color photographic image.

The developed assessment procedure has become the basis for
implementation of a new method for correcting color rendering
imperfections with the help of compensatory corrective images
ensuring elimination of the imperfection of insufficient color. The
correction effect is provided by the physical content of compensa-
tory images which contain effective densities for the separated colors
which are absent in digital photographic images because of non-
isoactinism of isochrome colors.

The new technology for correcting color rendering is imple-
mented in the developed Image Redactor specialized software.
Effectiveness of the described method was proved on the basis of
analysis of images processed in the created software product accord-
ing to the method of graphical representation of color separation
characteristics described in the paper. Color separation matrices in-
dicate a significant increase in useful contrasts of separated colors in
comparison with similar characteristics of color rendering in images
before their processing. This provides for the possibility of applying
the developed method of correcting color rendering imperfections in
the digital work flow of processing photographic images.

Keywords: digital photography, photosensitivity, Bayer array,
color rendering assessment, specific effective density.
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Based on the R-functions theory, new approaches to analytical
identification of drone surfaces for realization of 3D printing tech-
nology have been developed.

The R-functions theory allows one to describe geometric objects
of a complex shape with a single analytical expression, that is, obtain
a mathematical model of the object in a form of an equation. To
derive such equations, we used both the well-known standard primi-
tive (sphere, ellipsoid, cylinder, cone, pyramid, etc.) procedure and
a new approach, blending on a frame, which enables derivation of
multiparameter equations with specified properties. Multiparameter
equations of surfaces of drones of various types and purposes have
been derived and visualized. Adequacy of the results to the designed
objects was confirmed by visualization, both in conditions of opera-
tion of the RFPreview program and by realization on a 3D printer.
The use of literal parameters when specifying geometric information
in an analytical form makes it possible to promptly change size and
shape of the designed objects which helps reduce time required to
build computational models. The proposed method can reduce labor
input in operation of CAD systems by months in cases when it is

necessary to view a large number of design variants in a search for an
optimal solution. Having the object equation, one can easily obtain
equation of any of its sections which is useful for numerical calcula-
tions, namely, when building computational meshes.

This can have a great effect on reducing complexity in construc-
tion of computational models for determining aero-gas-dynamic and
strength characteristics. Characterization is also often associated with
the need to account for changes in the aircraft shape. This leads to the
fact that establishment of aerodynamic characteristics just because of
the need to build a large number of computational models to account for
this factor increases work duration by months. When specifying param-
eters, change of the rated operating conditions is made almost instantly.

Keywords: drone, R-functions, 3D printer, standard primitive,
blending on a frame.
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The study has developed a new image filtering method based on
Ateb-Gabor. The method involves the well-known Gabor filter that
helps convert images with clear contours. Therefore, this method is
applicable to biometric images where the creation of clear contours is
particularly relevant. During Gabor filtration, the image is transformed
by multiplying the harmonic function by the Gaussian function. Ateb-
functions are a generalization of elementary trigonometry and, accord-
ingly, have greater functionality for known harmonic functions.

Ateb-Gabor filtering makes it possible to change the intensity of
the whole image as well as intensity in certain ranges and thus gives
more contrast to certain areas of an image. Ateb-functions are changed
by two rational parameters, and this provides flexible control of the
filtering. Research has been made on the properties of Ateb-functions
as well as the possibility of changing the amplitude and the frequency
of alternations when filtering by the Ateb-Gabor. The development of
filtration is based on a two-dimensional Ateb-Gabor; its dependencies
have been analyzed and appropriate experiments have been performed.
The relationship between the frequency and the width of the Ateb-Ga-
bor filter has been determined, which has made it possible to produce
filters for finding edges of objects with different frequencies and sizes.

Appropriate software has been developed for python filtering
without the use of third-party libraries that are associated with im-
age processing. Fingerprints were filtered using the developed Ateb-
Gabor filter. The effectiveness of its use is shown to consist in form-
ing more combinations of processed images. The results of numerous
experiments demonstrate a successful selection of edges in an image
based on the parameters of the Ateb-Gabor filter.

Keywords: Gabor filter, Ateb functions, biometric system, image
processing, deflection of the Gaussian kernel.
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A method for fraud detection when installing mobile applica-
tions was proposed. The developed method, in contrast to existing

ones, uses all available data regardless of their types, dimensions,
and discrepancies and converts such data into homogeneous coef-
ficients based on the proposed scaling method. This approach al-
lows one to improve accuracy of task solution and build an open
to expansion knowledge base with characteristics of fraudsters and
rules of detecting fraudulent users. A system of scales for convert-
ing heterogeneous data into homogeneous coefficients has been
developed which has enabled construction of a mathematical model
of the scaling process. The algorithm of scaling heterogeneous data
sets based on the proposed scales and the mathematical model of
the process of scaling large arrays of heterogeneous data has been
developed which has made it possible to reduce the whole data set to
two homogeneous groups. The algorithms of processing the resulting
groups of homogeneous data and detection of fraudulent users were
offered. The developed algorithms using coefficients of similarity be-
tween user characteristics form fingerprints of fraudsters, determine
characteristics and dependences of fraudsters which allows one to
increase efficiency and speed of the process of fraudster detection. A
scheme of the fraud detection process which was used in the intel-
ligent system of automatic detection of fraudsters for carrying out
of experimental studies was proposed. According to the results of
experimental study, accuracy of fraudster detection was 99.14 % for
a given representative sample. The results of experimental studies
have shown effectiveness of automatic detection of fraudsters and
the possibility of expanding formats and characteristics of fraudsters
based on intelligent analysis and knowledge bases.

Keywords: fraud detection, heterogeneous data, installation of
mobile applications, data abnormalities, data scaling.
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