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IMPLEMENTATION OF THE VORONYI DIAGRAM METHOD

The existing areas of application of the Voronoi diagram were considered, it
was determined that these diagrams are used in quite a few fields, such as
cartography, architecture, biochemistry, etc. The task of implementing this method
was formed. Based on the results of the study of the subject environment, a list of
tasks that were solved to achieve the goal was determined. A detailed analysis of the
subject area was carried out, during which the requirements for input and output data
were formed and described. Based on the analysis, an object-oriented model is built.
On the basis of the data obtained in the process of analysis, the corresponding
mathematical methods for constructing Voronoi diagrams have been formulated.
Based on the results of object-oriented design, the tools for the software
implementation of the automated system were chosen. Hardware and software
requirements are formulated. A user manual for a software product has been
developed, which was developed within the framework of the conducted research.

The development of modern technologies leads to more and more automation
of processes performed by humans in various spheres of life, in particular such as
education, medicine, industry, agriculture, etc. These tasks either cannot be solved by
simple methods, or their solution will require a significant amount of time and
resources. To solve this kind of problem, there are special methods and algorithms.

The Voronoi diagram is an important tool in solving so many problems. In
general, a Voronoi diagram is a plane partition in which each region of the partition
forms a set of points that are closer to one of the elements of the set than to any other
element of the set.

Sampling an area using Voronoi cells provides a quick search for natural
neighbors for a given point. Finding natural neighbors based on information about
neighboring nodes derived from the Voronoi diagram significantly reduces the time it
takes to construct interpolated functions.

Voronoi diagrams allow you to visualize complex data, making it easier to
understand and analyze. Voronoi diagrams can be used to identify implicit structures
and patterns in data, which is essential for making informed decisions. Voronoi
diagrams are used to solve optimization problems, for example, to determine the
optimal location of objects in space.

Voronoi diagrams: help determine the optimal location of stores to minimize
competition and maximize profits; are used to plan the location of public facilities
such as schools, hospitals, etc.; help determine the optimal location of base stations to
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ensure maximum coverage when solving the issue of optimizing wireless networks.
Versatility, intuitive visualization, and the ability to detect hidden patterns make
Voronoi diagrams an indispensable tool for analyzing data and making informed
decisions. Based on the above, the purpose of the study was formulated, namely, the
software implementation of the system for searching for the nearest elements by the
method of constructing a Voronov diagram.

At present, there is a wide variety of algorithms specifically for solving
problems of computational geometry. However, the scope of such algorithms is
usually very narrow. For example, the well-known algorithms for constructing a
Voronoi diagram can be effectively applied only to points or segments. But when
solving practical problems, you usually have to deal with more complex geometric
objects, which can be defined as points and segments, as well as curves of arbitrary
shape. Building a Voronoi diagram for such geometric objects is a non-trivial task,
and therefore the study of Voronoi diagrams is reduced to the study of their
approximations [1].

A Voronoi diagram is a mathematical object that 1s not described strictly in this
way. A Voronoi diagram of a given finite set of points M of a plane (space) is a
partition in which each region (Voronoi cell) of a given partition forms such a set of
points that 1s located closer to one of the elements of the set M than to any other
clement of this set [2]. The purpose of the software implementation of the Voronoi
diagram method is to provide a quick search for natural neighbors for a given point.
The search for natural neighbors derived from the Voronoi diagram greatly reduces
the time it takes to construct functions.

To achieve the goal, the following was performed: analysis of the subject area;
select the main input and output objects; analyze the limitations of the system; choose
the necessary algorithm; specify external storage; display the designation on the
sheet.

During the research, the existing areas of application of the Voronoi diagram
were considered and it was found that today these diagrams are used in many fields,
such as cartography, biochemistry and architecture. The method of constructing the
Voronoi diagram is used in many fields, so the task of implementing this method has
been formed. The purpose and objectives of the diploma project are formulated, the
object and subject of research are determined. Based on the results of the study of the
subject environment, a list of tasks that were solved to achieve the goal was
determined. A detailed analysis of the subject area was carried out, during which the
requirements for input and output data were formed and described. Based on the
analysis, an object-oriented model 1s built. On the basis of the data obtained in the
process of analysis, the corresponding mathematical methods for constructing
Voronoi diagrams have been formulated.

To implement the methods of system classes, the following algorithms were
built: an algorithm for calculating the area; algorithm for independent location of
points; algorithm for uploading data to a file; Algorithm for editing points. Based on
the results of object-oriented design, the tools for the software implementation of the
automated system were chosen. As a programming language in the Visual Studio
Code development environment, a formalized programming language, namely, C#,
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was chosen. On the basis of the object-oriented model, a software product was
created, which is implemented in accordance with the principles of object-oriented
programming and consists of ten classes.

Hardware and software requirements are formulated. A user manual has been
developed for a software product that has been developed within the framework of
these studies. The instructions describe the user's capabilities when working with the
software product, reveal the purpose of windows and commands, and also provide
forms corresponding to the screen.
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PO3POBJIEHHA IIPOI'PAMHOI'O 3ABE3ITEYEHH S
IH®OOPMAININHO-BUMIPIOBAJIbBHOI CUCTEMMN HA BA3I
BIPTYAJIBHUX KOMIT'FOTEPHUX TPEHAKEPIB

[IpoBeneHe AOCHIKEHHS IPYHTYETHCS Ha aHAMI31 TPATUIIMHMX METOMIB 1
3ac00IB BUMIPIOBAaHHS Ta TMPOMO3UINi BipTyam3aiii TpoIiecy BHUMIPIOBAHHS SK
aJFTEPHATUBHOTO BUPIMICHAS MpoOiaeMu. 3a3HAYEHO, M0 KPIM BHKOPUCTAHHS 3a
MPSMUM TIPU3HAYCHHSAM, TOOTO SIK BIPTyaJIbHUX BHMIPIOBAJIBHUX TPHIIATIB, TOCUTH
MEPCTICKTUBHAM € BUKOPHUCTAHHS BIPTyaJIbHUX TPHUCTPOIB 1A MOOYymIOBH Ha ix 0asi
BIPTyallbHUX TPEHAXEPIB, SKI 3a0e3MeUuyiOTh IMABHINECHHS HAOYHOCTI Ta SKOCTI
HaBYaHHS, HACAMIIEPEa Y TaK 3BAaHUX 1HCTPYMEHTAIBHUX HABUAJBHUX TUCIUTIIIHAX,
0, y CBOIO 4YEPry, CTBOPIOE IEPEAYMOBH I BKIIOUEHHA iX y IcHyIOoYl abo
CTBOPCHHS Ha IX OCHOBI HOBHMX CHCTEM JWCTaHIIMHOTO HaBuaHHA.  JlaHe
JOCIIDKEHHS Tiepeadayae BU3HAYCHHS BIPTyaJIbHUX NPHUCTPOIB AK 0a30BUX JUIA
moOyTIOBH BIPTyaJbHHX TPECHAXXEPIB HA 1X OCHOBI, SKI 3a0€3MEeUyIOTh MiIBHINCHHS
e(peKTHBHOCTI Ta HAOYHOCTI OCBITHBOTO TPOIIECY Ta CTBOPIOIOTH MEPEAYMOBH I
CTBOPCHHS Ta BIOCKOHAJICHHS CHCTEM JUCTAHINHHOTO HaBYaHHS.

CydacHmii MPOTPECUBHUI PO3BUTOK KOMITIOTEPHOI TEXHIKH, KOMITIOTEPH3AIls
BCIX Trajy3edl €KOHOMIKM HABOJIUTh HA JYMKY TPO BHKOPUCTAHHS TAKOTO TOCHUTH
MOTYXHOTO TEXHOJOTIYHOTO TIOTCHINIAy, SIK KOMM'IOTEPH3allisi, B yAOCKOHAJICHHI
MPOIIECY BUMIPIOBAHHS B BHUMIPIOBAIBHUX cHcTeMax. [lommyk pilieHHs TIPUBIB 10
HEOOX1AHOCTI CTBOPEHHS KOMITIOTEPHHUX TPEHAXEPIB HA 0a3l BIPTyaIbHUX MPUCTPOIB,
aHAJIOTH SKUX BXKE ICHYIOTh 1 IEMOHCTPYIOTh BEJIMUE3HI TEPEBArH TIEPET TaK 3BAHUMHU
TpajmuiﬁHHMH MPUCTPOSMH, IO A€ CTUMYJT 1 MOXKITMBICTh CTBOPEHHS BIPTyaJIbHAX
KOMM'IOTEPHUX TPEHAXEPIB HA OCHOBI BIPTyasi3arii MPoOIecy BUMIPIOBAHHS 3Pa3KiB,
MOKJIWKAHUX TMJABUIIATA HAOYHICTE 1 €(EKTUBHICTh HABYAIBHOTO TMPOIECY 1
CTBOPHUTH TIEPECIyMOBH JIsi 3HAYHOTO PO3MMUPCHHA (PYHKIIIOHATBHUX MOXKJITHBOCTI
CHUCTEM NHCTaHINtHOTO HaBdaHHA. CamMe aKkTyaJlbHICTh JAHOTO HAMPSAMKY TOJIATAE B
TOMY, IITO: TO-TIEPIIE, 32 JOMOMOTOI0 BIPTYAIbHUX KOMI'IOTEPHUX TPEHAXKEPIB MOXKHA
3abe3neunt  HAOYTTA TPAKTHUYHUX HABUYOK POOOTH 3  HAWCYyYaCHIINIOK
KOMITIOTEPHOIO TEXHIKOIO, SIKa B CHJIY OOMEXEHOCTI TEXHIYHMX a00 €KOHOMIYHHUX
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