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1. Metonu Ta 3aco6u popmMyBaHHS rpadidyHUX MPUMITHBIB Ha reéKCaroHaJIbHOMY pacTpi

2. Methods and means of forming graphic primitives on a hexagonal grid

Pedepar:

1. Y puceprauiiiziilt po60Ti BUpillIEeHO aKTyaabHy HAyKOBO-TIPUKJIAHY 3aa4y, 110 M0JISITae B po3poo1ii
BHCOKOIIPOAYKTUBHUX METOIB i 32C00iB (pOpMyBaHHs rpadiuHMX NPUMITUBIB Ha FT€KCAHOHAIILHOMY pacTpi. Ha
OCHOBI IPOBEJ,EHOT0 aHAITUYHOTO aHAJII3y Ta OLiHIOBAHHS Cy4aCHOTO CTaHy 3a7jadi 0OrPyHTOBAHO HEOOXiIHICTb
PO3pOOKU METO[IiB i 3ac006iB popMyBaHHS rpadiyHUX IPHUMITHBIB Ha rekcaroHajabHoMy pactpi. [loganbioro
PO3BUTKY OTPMMAaB METOJ, OLIiHIOBAJIbHOI (PYHKLII 1711 GOpMyBaHHS Biipi3KiB IpSIMUX Ha reKCaroHaJlbHOMY pacTpi,
SAKW BilpI3HAETHCA Bif, BiIOMUX BU3HAYEHHAM B KOKHOMY IHTEPIOJIALIMHOMY TaKTi OABIMHNX KPDOKOBUX
MIPUPOCTIB, 110 JO3BOJIMJIO 0O ABOX Pa3iB 3MEHUIUTHU 4Yac JIiHiiHOI iHTepnosanii. OTpMMAaHO CHiBBiTHOLIEHHS 117151
BU3HAUEHHSI TUIIIB KDOKOBUX IepeMillieHb /1J1s €JIIICIB i KiJl 3aJ1e)KHO Bif, IiJITHKU POPMYBaHHS KPOKOBOI TPa€eKTOPi,

1o cripomye MeToaun CbOpMYBaHHH HpI/IMiTI/IBiB 3d PAaXyHOK BUJIYYE€EHHS HAJIMIIKOBUX 00YNCJIEHD. Bnepme



3aIIPONIOHOBAHO METOJ KPYrOBOi iHTEePIOJIALii Ha FeKCarOHaJIbLHOMY PacTpi, 0COOIMUBICTD SIKOTO MOJISITAE Y
BUKOPMCTAaHHi alnipioOpHO BU3HAYEHOT'O CTOXAaCTUYHOTO PO3IOiNTy KPOKOBUX IIPUPOCTIB 3aJIEXKHO BiJl OiNSIHKU
(opMyBaHHS KPOKOBOI TPA€eKTOPIi, 110 110 MOKJIMBICTD B 1,7 30i7bIIMTH BUIKOAi0 iHTEPIOJILIi 32 paXyHOK
IIPOTHO3YBAaHHS HAOibII BiporigHoi KoMO6iHawii KPOKiB. [lofanbmoro po3BUTKY OTPUMAB METOJ, aHTHUAJIall3UHTY
BEKTOPIB HAa reKCaroHaJIbHOMY PaCTpi, IKUH BiIPi3HSETHCS Bill BiiOMUX BUKOPUCTAHHAM JJ1s1 OOUMCIIEHHS IO
IIOKPUTTS MiKCEeJIs JOJATKOBUX OL[iHIOBAJIbHUX (QYHKIIH, 1[0 JO3BOJINJIO BUKOHYBAaTU aHTHAJIal3UHT 6€3110CePeSHbO
i yac popMyBaHHS 3006pa>KEHHSI KPOKOBOI TPA€KTOPIi Ta yCYyHYTH €Tall NOCTOOPOOKY, i, SIK HACTIiNOK, MiIBULIUTU
IPOAYKTUBHICTb (POPMYBAHHS 300PXKEHHS 3IJIAIKEHOI TPAeKTOPil (POpMyBaHHS 300pP>KEHHSI Ta IOTO
PEaTiCTUYHICTD 32 PaXyHOK 3IJIaIP)KEHHS KPOKOBOI TpaeKTopii. [loganpmoro po3BUTKy OTPUMaB METO],
aHTHUAJIiali3MHIY BEKTOPIB HAa F€KCArOHAJILHOMY PacCTpi, IKMI BiPi3HAETHCS Bifl BilOMUX BU3HAYEHHSIM IIJIOI|
IIOKPUTTS MiKCeJIsl MIJIIXOM BU3HAUY€HHSI 3HAKIB OLiHIOBaJIbHUX (QYHKIiH B IEHTPax CyOIiKceJliB, Ha SIKi
PO30OUBAETHCS ITIKCEJIb, 10 JO3BOJMIIO PO3IapasesuTy PoLieC aHTUANIaU3UHTYy Ta HiIBULIUTH 10T
IIPOAYKTUBHICTb. OTpUMaHi XapaKTEepPUCTUKHU Ta TapaMeTPU po3pobieHUX 3aCO0iB MiATBEPAKYIOTh KOPEKTHICTb
HAyKOBUX I10JI0’KE€Hb 1 aZIleKBaTHICTb 3alIpDOIIOHOBAHUX MOJiesIel Ta MeTOiB. Ha OCHOBI 3alTpOIIOHOBAaHUX METOIIB i

Mogesel po3po6JieHo 3acobu Ta cucteMy GOpMyBaHHS rpadiyHMX NPUMITUBIB Ha FeKCaroHaJbHOMY PACTPi.

2. In the dissertation work, an actual scientific and applied problem is solved, which consists in the development of
high-performance methods and means of forming graphic primitives on the hexanonal raster. On the basis of the
analytical analysis and evaluation of the current state of the problem, the necessity of developing methods and
means of forming graphic primitives on the hexagonal grid is substantiated. The method of the evaluation function
for the formation of straight lines on a hexagonal grid, which differs from the known ones in the definition of
double step increments in each interpolation cycle, was further developed, which made it possible to reduce the
time of linear interpolation up to two times. The ratio for determining the types of step movements for ellipses and
circles depending on the part of the step trajectory formation is obtained, which simplifies the methods of forming
primitives due to the removal of redundant calculations. For the first time, a method of circular interpolation on a
hexagonal grid was proposed, the feature of which is the use of a priori defined stochastic distribution of step
increments depending on the area of the step trajectory formation, which made it possible to increase the speed of
interpolation by 1.7 due to the prediction of the most likely combination of steps. The method of anti-aliasing
vectors on a hexagonal raster was further developed, which differs from the known ones in the use of additional
evaluation functions for calculating the pixel coverage area, which made it possible to perform anti-aliasing
directly during the formation of the step trajectory image and eliminate the post-processing stage, and, as a result,
to increase the performance of the smoothed image formation trajectories of image formation and its realism due
to smoothing of the step trajectory. The method of anti-aliasing of vectors on a hexagonal raster received further
development, which differs from the known ones by determining the pixel coverage area by determining the signs
of the evaluation functions in the centers of the subpixels into which the pixel is divided, which made it possible to
parallelize the anti-aliasing process and increase its performance. The obtained characteristics and parameters of
the developed tools confirm the correctness of scientific provisions and the adequacy of the proposed models and
methods. Based on the proposed methods and models, tools and a system for forming graphic primitives on a
hexagonal grid have been developed.
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Baache IlpizBuiie Im's ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeectpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €

BiZINIOBiZaJIbHUM 32 peECTpallil0o HAayKOBOIi

OisIJIBHOCTI

KBetnuit Poman HaymoBuy

KBetnuit Poman HaymoBuy

IBaHuyk SIpocnas BosoguMuposud

VKpIHTEI

[Opuenko TeTsHa AHaTOJlIiBHA



