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1. Mogeni, meToau Ta iHpopMaliiiiHa TEXHOJIOTisl TOOYL0BY i BUKOPUCTAHHS BidyaJbHUX iH(YOPMALiIHUX CTPYKTYP
IIOTIOBHEHOI peasbHOCTI

2. Models, Methods and Information Technology of Designing and Use of Visual Information Structures of
Augmented Reality

Pedepar:

1. Y puceprauiiiHiii po60Ti BUpilleHa aKTyaJbHA HAyKOBA IIPO6JIEMA PO3POOKU TEOPETUYHUX OCHOB CTBOPEHHS
MoJeJieil, MeTo/iB Ta iHpopmaliiiHoi TeXHOJIOTii TOOYI0BY i BUKOPUCTaHHS Bi3yasibHUX iHPOpMaLifHUX CTPYKTYP B
CHACTeMax JONIOBHEHOI PeasbHOCTI AJ1s1 3aCTOCYBaHHS B PiHUX cdepax 06podku iHdopmalii, 110 Mae iCTOTHe
3HAYEHHS B rajly3i TEXHIYHMX HayK. Briepiie po3po6sieHO MOJesb CTIMKAX MO3aiYHMX CTOXaCTUYHUX MapKepiB
IOTIOBHEHOI peasibHOCTi Ta MeToJ, ix pOpMyBaHHS, SIKUI 6a3y€eThCs Ha IIPoLieypax MacIITabyBaHHS 300paskeHHSI~
IIOBiIOMJIEHHSI METO/IOM Hal6J/IM>KYOTO CyCina, nepeMilryBaHHs MiKCeJIiB 3a IOMOMOTOI0 BiloMO]i [1CEBA0BUIIAIKOBOI

IEepECTaHOBKM Ta ix KOOyBaHHSI KOJIbOPOM KJIITUHOK 306pa)KCHHH Mapkepa, Ki pOBJ_IiJIHIOTbCﬂ paMKoO10, 110



II03BOJIsIE 320€3eYNTH CTiHKy Ilepesady JaHMX Ta KOPEKTHE BiobpakeHHs Bi3yalbHUX 00'€KTiB JOOBHEHO]
peanbHOCTI. Briepiie po3po6eHO MeTO I BUSIBJIEHHSI MO3aiYHUX CTOXaCTUYHUX MapKepiB JOTIOBHEHOI pPeasibHOCTI,
SKUI Ha nifgcTasi 6iHapu3allii JI0KanbHOI JucIepcii geTeKkTye 061acTh MapKepa Ha BUXiZHOMY 300pakeHHi Ta
3HaXOJUTb MACKU OiT-KOHTEMHEPIB LJISIXOM CETMEHTYBAHHS Ta NOAAJIbIIOI MOP(OJIOridHOi (isbTpalii MacKoBaHOi
0671aCTi 306paskeHHS, 110 LO3BOJISIE B YMOBAX HECIIPUATIIMBYX 30BHIIIHIX BIIJIMBIB KOPEKTHO [1€KOLyBaTU
noBimomsieHHs!. Briepie po3po6sieHO MeTO, BUSHaY€HHSI [1TapaMeTPiB TPOEKTHUBHOIO [IEPETBOPEHHS MO3aiyH1X
CTOXaCTUYHUX MapKepiB, KU peasisdye 3HaXO[K€HHS YOTUPbOX OIIOPHUX TOUYOK, iT€PAaTHBHO MAaKCUMI3yl0Uu CyMy
Iucnepciil cepeliHiX 3Ha4€Hb 00’€IHAHHS MACOK 0iT-KOHTEHEePiB, pO3PaxOBaHUX IO PsAKax i CTOBIISX 6e3
BpaxyBaHHSI JOJATKOBO] anpiopHoi iHpopmariii, o 1o3Bosisie 3ab6e3neunTy yHidikoBaHe BUSBIIEHHS Ta
I€KOJlyBaHHS HE3aJIEXKHO BiJl YMOB peecTpaliii Mapkepa. Briepiie po3po6seHo MeTos JeKoqyBaHHs MO3aiuHUX
CTOXaCTMYHUX MApKEPIB [OINIOBHEHOI PEAJIbHOCTI, SIKUW Ha IiICTaBi 3alIpOIIOHOBAHOI CUCTEMU [TOKA3HUKIB BU3HA4a€
po3mMipy MaTpuli 6iTiB Mapkepa, 6yaye MaTpuLjo 6iTiB Mapkepa i3 TpancOpMOBaHOTO 3006pakeHHS 6iT-
KOHTelHepa, BU3HaYae 3CyB Y II0BHii MaTpulLii 6iTiB Ta peasidye QinbTpallito IEpMyTOBAaHOTO 300paXkKeHHS, 1110
I03BOJISIE B YMOBAaX HECNPUSTINBUX 30BHIIIHIX BIJIMBIB 3a0€3[1€YMTH KOPEKTHE BiATBOPEHHS Ta Bizyasisalliio
indopmauii. OTpumanu NoJajbIINA PO3BUTOK TEOPETUYHI OCHOBU N1OOYIOBU i BUKOPUCTAaHHS Bi3yaJIbHAX
iHpopmaLiiHUX CTPYKTYP [OIIOBHEHOI peasbHOCTI, 5IKi, Ha BiTMiHY Bif BimoMux, 6a3yl0TbCs Ha HAYKOBO-
OOI'PYHTOBAaHUX MOJEJISIX Ta METOAAaX CUCTEMHOI0 (POPMYyBaHHS, [IEPETBOPEHHS Ta JE€KOyBaHHS Bi3yaJIbHO]
iHgopmauii, mo 3abesnedye B yMOBaxX HECIIPUSITIMBUX 30BHIIIHIX BIUIMBIB CTiliKe (PYHKILIIOHYBaHHS CUCTEM
IOTIOBHEHOI PEaJIbHOCTI. YLOCKOHATIEHO MOJEJIb Bi3yaslbHUX iH(POPMaLIMHNUX CTPYKTYP JOIOBHEHOI PEAIbHOCTI,
sIKa, Ha BiIIMiHY Bif BilOMUX, 10OYA0OBaHA MIJIIXOM BBEIEHHS HAJJIUIIKOBOCTI, IPOBEAEHHS CTOXaCTUYHOTO
[IepEeBIOPSIKYBaHHS Ta KOHTENHepu3allii JaHux, 1o 3abe3redye CTiliKe BiIHOBJIEHHs iHpopMallii B yMoBax BTpaTu
JacTuHYU gaHuxX. OTpUMaB NOaJbIIN PO3BUTOK METOJ, IPOELiI0BaHHS BipTyaJIbHUX O0'€KTIB Ha IIJIOIMHY MapKepa
IOTIOBHEHOI peasIbHOCTI, SIKUH, Ha BiIMiHY Bif BifOMUX, peasli3ye 3alIpOIIOHOBaHi IPoLieAypPU KaliOpyBaHHS KaMepu
I10 HasIBHOMY 300pa)K€HHIO M03aiYHOr0 CTOXaCTUYHOTO MAapKepa, 110 [103BOJIS€ Bidyasi3yBaT TPUBUMIPHI 00'€KTU
Ta PEHAEPIHT Bileo-MOTOKY B 00J1aCTi MapKepa Ta 3abe3redye yHiBepCaIbHICTb Ta YHi(iKallilo He3aIeXHO Bif,
(}i3YHMX Ta TeOMETPUYHUX BJIACTUBOCTEN 3aC006iB peecTpallii 306pakeHHs. YI,0CKOHAJIEHO iH(popMaliiiHy
TEXHOJIOTiIO I06YA0BY i BUKOPUCTAHHSI MapKepiB JOIIOBHEHOI peasibHOCTi, B sIKili, Ha BiIMiHY Bif| BiTOMUX,
3aCTOCOBYIOTbCSI MOZIEJIi Ta METOY OOPOOKU CTIKAX MO3aiYHMX CTOXaCTUYHUX MapKepiB, 10 JO3BOJISIE
33/I0BiJIbHUTY 3POCTAal04i BUMOTIHY [0 Bi3yaJbHUX iHPOPMALiIHUX CTPYKTYP JOMNOBHEHOI peajIbHOCTI,
dbopmanizyBaTi Ta aBTOMATU3YBaTH IIPOLEC M0OYI0BY BidyasbHUX OO'EKTIB B IPOEKTAaX CTBOPEHHS HOBUX
iHopmaliiHUX cucTeM JOIIOBHEHOI peasibHOCTi. BpoBaikeHHs po3pobieHuX y JUcepTalliiiHiil poboTi Mmozesne i
METO/IiB B MOJI€PHI3allil0 iCHYI0UMX i PO3POOKY NIEPCIIEKTUBHUX CUCTEM IOMIOBHEHOI pealbHOCTI JO3BOJIUTD
3a6e31e4ynTH CTilike QyHKUiIOHyBaHHS iH(YOPMAaLiIHUX TEXHOJIOTI Ta CUCTEM JOMOBHEHOI PealIbHOCTI IIJISIXOM

1100yJOBY i BUKOPHCTaHHS MO3AiYHUX CTOXaCTUYHUX MapKepiB.

2. The actual scientific problem of the development of a theoretical base for the creation of models, methods, and
information technology of designing and use of visual information structures in augmented reality systems for
application in various spheres of information processing that has essential value in technical sciences is solved in
the thesis. For the first time, there have been developed a model and method of forming stable mosaic stochastic
augmented reality markers. For the first time, there has been developed a method for detecting mosaic stochastic
augmented reality markers. For the first time, there has been developed a method for determining the parameters
of the projective transformation of mosaic stochastic markers. For the first time, there has been developed a
method for decoding mosaic stochastic augmented reality markers. Theoretical bases of the designing and use of
visual information structures of augmented reality received further development. The model of visual information
structures of augmented reality has been improved. The method for projecting virtual objects on the plane of the
augmented reality marker has been further developed. The information technology of the designing and use of
augmented reality markers has been improved. The introduction of models and methods developed in the
dissertation in the modernization of existing systems and in the development of advanced augmented reality
systems will ensure the sustainable operation of information technology and augmented reality systems by



designing and using mosaic stochastic markers. The obtained practical results are confirmed by acts of
implementation and prove the correctness of the theoretical provisions of the dissertation, the high quality of the
developed methods and information technology.
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