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ANALYSIS OF EMBEDDED SOFTWARE
FOR PROFESSIONAL NAIL DECORATION
VIKTORIA BOICHUK(viktorila.yats @ gmail.com),
Ukrainian Academy of Printing

The fields of professional equipment use for artistic painting and decoration have been
specified, prevailed technologies and producering companies have been analyzed. The choice of the
optimal model for designing the embedded software of wearable nail devices and combining them
into an united industrial internet of things network is substantiated. The sequence was analyzed and
an extended algorithm for forming the printing task was built.

Problem statement and topicality. Nail-printers are created to facilitate the work of
manicurists. In general, this is one of additive printing types, designed for the automation of artistic
painting on nails. Today, stamp-printer technologies and inkjet nail-printers of various companies
are widespread [1].

Purpose and study tasks. Conducted studies have shown that stamp printers [2] are generally
unsuitable for deployment in beauty industry establishments. Therefore, jet devices of the Eget
model are unprofitable to use at home. O2Nails models are the most optimal brand of nail printers
in terms of compactness, mobility and cost. Therefore, in the further design of software for portable
nail devices, it was decided to focus on this model.

Statement the study essence. To control the nail printer, there is a special professional
application O2Nails G. It can be used on two common mobile operating systems — Android [3]
and i10OS [4]. The application has a fairly plain and somewhat limited interface. The interface
provides a personal account, information about printer settings and the application environment.
The settings (Fig. 1, a) provide for localization, accompanying monitoring of cartridge filling and
testing, specification of consumables, and peripheral calibration.

The "Tutorial" category of the software interface contains video instructions for using the
printer and the application, printing technologies, a list of necessary materials and instructions for
their use, information on cleaning and replacing the cartridge, etc. In the "Beginner's Guide"
category there is a video that shows the printing process in detail from start to finish.

In the combined gallery (Fig. 1, b) from the "Pattern Download" category, the user can
download his own image from the external storage in order to print it on the nail. The "Nail Style
Store" category (Fig. 1, ¢) contains functionality for searching and filtering additional sketches.

The user can choose up to twenty sketches (Fig. 2, a), which can then be viewed on the virtual
media template and decide on the final choice. The "Nail Printing" category provides access to the
workspace of the application. It is in this environment (Fig. 1, d) that the user previews the image
from the gallery and then edits it (Fig. 2, b). When the selected sketch is edited, is can preview how
it will look on a virtual media template thanks to the printer's built-in camera and the translucent
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sketch feature. In the same environment, there is a print command button that initializes the target
printer and generates a print task according to its settings.
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Conducted studies have shown that, in fact, when selecting sketches from the application's
internal storage, its editing functions are few: it can be mirrored and reduced or enlarged. When
downloading images from external storage, editing functions are slightly more. When downloading
an image or photo in this way, is can rotate it to any degree, change the brightness of the image, and
its clarity. Is can also make the colors of the selected picture brighter, or even monochrome. Studies
results have shown that the main limitation is the lack of function of overlaying multiple images and
the deficiency of distributed computing power to coordinate individual components of the
application to ensure their optimal interaction.

Conclusions. The given stages of sketch preparation for additive printing made it possible
to identify bottlenecks in the embedded software for nail decoration services support and for artistic
painting. On the basis of the built advanced algorithm for the formation of the print task,
the expediency is shown and the functionality of extended editing of sketches is substantiated,
which will allow deploying a software environment in the form of a client-server cloud web
application in compliance with the principles of Industry 4.0 design in the implementation of typical
service models.
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VIDEO GAME DEVELOPMENT WITH UNITY
FEDOSSOV Y.V. (22231615 @turan-edu.kz)
BELOV A.M. (22231619 @turan-edu.kz)
ISMAILOVA R.T., (r.ismailova @turan-edu.kz)
Turan University, Almaty, Republic of Kazakhstan

Video games have firmly entered the life of a modern person. In the last three years alone, the
number of gamers has increased by 500 million people. According to the forecasts of the marketing
company: Newzoo, by 2023 the volume of the gaming audience worldwide will grow to 3 billion
players, and the turnover will cross the mark of 200 billion dollars for the first time. [1].

Demand for games has shown steady growth even before the coronavirus pandemic. So in
2019, the game turnover was twice the turnover of the music industry and film distribution
combined. And in recent years, the gaming industry has become one of the fastest growing
industries in the entertainment industry. [2,3].

Already today, the potential of video games goes beyond the entertainment industry. The
gamification trend has made games not only a pop culture phenomenon, but also an important
medium for communication. For example, in European schools, the popular game Minecraft is used
to teach students.[4]. And British companies partially transfer workflows to the gaming
environment, holding meetings in the game Red Dead Redemption 2.[5].
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