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order to determine which points we should include in the new route, we draw a line from the start 
point to the end point and calculate the distance from the point to the line. If the distance is less than 
a given threshold (and after other checks, such as whether the point is behind the destination point 
or in front of the start point, or whether the point is actually of interest), we can add the point. The 
data is sourced from the Open Street Map dataset using the MapBox SDK for Android.

And this not very intricate idea can give rather nice results for many situations. For examples 
above we can see an optional walk that is not too much longer than the faster one, but more interest. 
In the left screenshot there are some alternatives to go, so user can choose some of them to visit 
places he like, not go far from the shortest route. In the right picture there is an alternative route 
which is not too longer again, but allows to visit some interesting places. 

So, even in this rather simple and easy way we can make an ordinary reaching more interesting 
and attractive. 

REFERENCES
1. MapBox Android documentation 2022- Resource access mode: 
https://docs.mapbox.com/android/maps/guides/
2. Walking around the city wisely: how I made a service for building interesting walking routes-
2022- Resource access mode: https://habr.com/ru/post/414433/
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DESIGN OF AUTOMATED CONTROL SYSTEM THE ZONAL INK SUPPLY
BASED A SINGLE-BOARD PLATFORM

VALERIA FEDIRKO (valeryfedirko@gmail.com),
TETYANA NERODA

Ukrainian Academy of Printing

The directions optimization of structural unit for zonal ink supply are determined. The open-
and closed-loop system transfer functions are determined, which formed basis of constructed 
structural scheme for production stage the zonal ink supply, which allowed to perform computer 
simulation of transition processes. The stability of obtained transient process indicates the 
propriety of introduced mathematical apparatus for correcting component on basis computing 
platform Arduino UNO and its suitability for use in ink unit.

Problem statement and topicality. Accelerating Ukraine's integration into the world 
economic community puts the raising of technical level of industry to the highest world standards in 
number of priority tasks. This state of affairs involves modernization or radical reconstruction for 
production base of enterprises, including printing facilities, appoint them with modern equipment, 
introduction of new low-waste, resource-saving and environmentally friendly technologies, 
transition of industry to an innovative development model [1]. 

Achieving stable production, economic efficiency and competitiveness of industry requires 
continuous updating of basic technical means, which requires companies to constantly and actively 
seek financing and investment. Modernization of technical systems is a process of improving 
production equipment and technology in order to boost product quality. Priorities of technical 
development are determined in accordance with the overall strategy of the enterprise at a certain 
stage of its operation. Increasing demand for certain specialized products leads to aggrandized 
competition, so the production processes of small printing companies must be constantly 
modernized, update the technical means to increase competitiveness at minimum cost.

Purpose and study tasks. For small and medium-sized printing companies with limited 
financial resources, the purchase of new powerful equipment is usually problematic. Therefore, in 
order to ensure high efficiency and dynamic implementation at minimal cost, such firms need 
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optimization solutions in the automation of existing units. One of the directions of modernization of 
printing equipment is the integration of auxiliary automated subsystems that can provide more 
precision control and higher quality of finished products. Modernization of the material base in 
particular is possible under the condition of flexible implementation in key components of modern 
sensors, controllers, actuators etc. [2]. Therefore, it is actualness to improve existing and design 
new systems for automated control of the stages of printing order arrangement.

Statement the study essence. In the ink apparatus of investigated printing machine, the 
required optical density of the prints is set using a potentiometer, which is connected to circuit of 
optical density sensor with transmission factor K1, implemented with Arduino Uno computing 
platform support. Thus, for microprocessor system design for automated control of zonal ink 
supply, it is first necessary to calculate the K2 amplifier transmission factor (1):
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where K3 is the transmission factor of the pulse-phase control system;
K4 is the transmission factor of current source;
K5 is the transfer coefficient of ink apparatus;
K6 is the transmission factor of optical density sensor;

Then the transfer function of open-loop automated control system (2) is represented 
as follows:
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Performed research [3] showed that our system is unstable and needs some correction. To do 
this, the project introduced a correcting component based on a single-board platform, the transfer 
function of which takes the form (3):
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Based on the calculated parameters (2, 3) in the Simulink environment for modeling, 
simulation and research of dynamic systems from the MATLAB suite of numerical analysis 
applications the structural scheme of the closed-circuit system of automated control was 
constructed, in the feedback of which the received parameters for correcting component are entered 
and its transient process is modeled (Figure 1).

Conclusions. Thereby, constructed correcting component with optical density sensor based on 
computing platform ensured the stability of transient process for control the zonal ink supply when 
performing a printing order.
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Figure 1 Transient process of closed-circuit ACS with integrated correcting component
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Introduction. Currently cryptographic algorithms are widely used in many areas of 
information technology.  The most used of its achievements are encryption and digital signature 
algorithms, zero-knowledge proofs and so on. The last ones have become especially popular due to 
rapid development of blockchain technology [1].

Intuitively (not formally) the idea of zero-knowledge proof is to provide person A with the 
possibility to prove to person B some knowledge K in such a way that from the one hand B 
becomes sure that knows the value  K, and from the other hand B does not gain any additional 
knowledge. Such schemes are widely used in decentralized networks. For example, Ethereum uses 
them as one of the main components for the Sharding concept implementation.

Discrete Logarithm Zero Knowledge Proof. The discrete logarithm zero-knowledge proof 
most applicable in applied tasks proof.

-



251

XXII -

21-2


