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1. Mogeni, meToau Ta 3acob6u pOpMyBaHHS AUMHAMIYHUX CLIEHApiiB y HaBirauinHUx reoinopmaLiiHUX CUCTEMAX

P€asIbHOTO 4acy

2. Models, methods and means of forming dynamic scenarios in navigation GIS real-time.

Pedepar:

1. MeTom nucepTauiiHoOi pob0TH € po3pobKa Moesel, MeTOZIB i 3ac00iB (POpMyBaHHS AMHAMIYHUX CLIEHAPIiiB 1711
HaBiraliliHux reoiHpopMaLiiHUX CUCTEM PeasbHOTO Yacy AJ1s MifABUILEHHS aJleKBaTHOCTI IPEeACTaBIE€HHS i
CIIPUHHSTTS OTOUYIOYOi OOCTAHOBKHY, SIKA BKJIIOYAE PYXOMi 06'€KTH KOCMIYHOTO, IIOBITPSIHOTO Ta HAa3€MHOI'0
6asyBaHHs. O6'€KT LOCIIIPKEHHS - ITpoLjecy (POPMyBaHHS Ta BiloOpaKEHHS MepeMillleHb KOCMIYHUX, OBITPSHUX Ta
Ha3eMHHUX PYXOMUX 00'€KTiB Ha TEMaTUYHOMY KapTorpapiyHoMy ¢OHi B HaBiraliHUX reoiHgopmaLiiHux
crucTteMax peasbHoro 4acy. [IpegmeT nociigKeHHs - MOZeJli, MeToau Ta 3aco6u GOpPMyBaHHS TUHAMIYHUX
CLieHapiiB y HaBirauiliHux reoinopMaLifiHUX CUCTEMax PeajlbHOro yacy. MeTony gociifgpkeHHs. 11 po3B'sa3aHHS
[IOCTABJIEHUX 337124 6YB BUKOPUCTAHUI KOMIIJIEKC METO/IB: [JIs1 PO3POOKM MOAEJIEN CTAaTUYHOI Ta AMHAMIYHOI
cksanoBoi Hasiraniizoi ['IC PY - cucremuuii aHania B.M. I'ymkoBa, Teopist MHOXKUH, Teopist rpadis; o

dopmarizanii mpencraBieHHs 3HaHb TPEIMETHOI 06J1ACTi - METOAY AVCKPETHOI MATEMATUKU Ta MATEMATUYHOTO



MOJIEJIIOBAHHS; IJ1s1 CTBOPEHHS 6a3U KapTorpadiyHuX JaHMX - METOIU (POTOrPpaMMETPii Ta KOMIT'IOTEPHOI rpagiky;
L7151 IpOorpaMHoi peasizaliii MoJiesiel Ta anropuTmiB GOpMyBaHHS JUHAMIYHOTO CLIEHaPilo - METOU CTPYKTYPHOTO,
MOJYJIPHOTO Ta 06'€KTHO-OPi€HTOBAHOIO IPOrpaMyBaHHs. Y IycepTalliiiHiil poboTi PO3B'sA3aHa aKTyajlbHa HAYKOBO-
IIPUKJIAJHA 337a4a (POPMyBaHHS JUHAMIYHUX CLI€HApIiB y HaBiraluiHUX reoiHpopMaLiflHUX CUCTEMAX PEAJIbHOTO
4acy 3 MeTOIO MiIBULILEHHS a[IeKBATHOCTI BiloOpa>kKeHHsI Ta CIIPUMHSTTS IIOTOYHOI 06CTAaHOBKU B PaiiOHi pyXy
00'eKTiB KOCMIYHOTO, TTOBITPSIHOTO i Ha3eMHOro 6a3yBaHHs. [Ipu BupilieHHi Ljei 3a7a4i OTpUMaHO TaKi OCHOBHI
HAyKOBI Ta IIPaKTU4Hi pe3ysbTaTy: 1. Biepie 3anponoHoBaHO MOJEJIb B3aeMO/Iii IPUKJIAIHUX NIpOrpaM 06pobKu
IaHUX aepodOTO3HIMAHHS Ta TEXHOJIOTIIO iX iHTerpaiii, SKi BKJII049aloTh 6JI0K 06pOOKYM HaBiraliiHuX AaHUX Ta 6JIOK
KOpPEKIlii CKRHOBaHOTO 300pa’keHHSI MiCII€BOCTi, IO TTPAIIOI0Th NMapayieIbHO Ta TO3BOJISIIOTh CTBOPUTU
opTo(OTOIJIaH 33JaHOI [iISTHKYA MIiCLIeBOCTi 6€3 BTpaTH SIKOCTI Ta 3] 3HAUHOI0 €KOHOMI€EI0 yacy, 110, y LiIoMy,
I03BOJIsIE OylyBaTU KPYIIHOMACIITAOHI KapTU OyAb-sIKOTO TEMATUYHOIO 3MiCTy. 2. Briepiie nmpecTaBieHo MOJAEIb
6a3u KapTorpadiyHux JaHUX, CYTHICTD SIKOI € AudepeHLialis 3B's13KiB KapTorpaivHux 06'eKTiB (KOHLENTIB) 3
BUIiJIEHHSIM TeMaTU4YHOI, rpadiyHoi i NpoCTOPOBOi MHOXKMH Ha OCHOBI €JHOCTI iX KOHLenTyasizauii Ta
iHTeprnperTalii B €JIeKTPOHHY KapTy Y BUIJISLi OgHOTO (aiiiy (B IpOTOTUINAX 5 i 6isblie). 3. YIOCKOHANEHO
TEXHOJIOTIIO BiIOOPaKEHHS CUMBOJIIB PYXOMUX 00'€KTiB 32 PaXyHOK CTBOPEHHS 0231 CUMBOJIBHUX JAHUX 3i
CKJIa[IHOIO aTPUOYTHKOIO 1111 HA3EMHUX arperaTiB, KOCMIYHUX i OBITPSIHMX 00'€KTIB y 3aJI€XKHOCTI Bin ix Tuy,
CTPYKTYPH Ta (PyHKIiOHAJIbHOTO NPMU3HAYEHHS, HA0YB M0JAJIbIIOTO PO3BUTKY METO/, BilOOpakeHHS [1€PEMIllleHb
CHMBOJIiB PyXOMHUX 00'€KTiB Ha KapTorpagidyHoMy GOHi 3 4aCTOTOIO BiTHOBJIEHHS AHaMivHOi ciieHu 50 pasziBy
CeKyHZYy, 1110 3abe3revye MIaBHICTh BiloOpakeHHs Ta, B CBOIO Yepry, Oilbll afeKBaTHE CIPUNHATTS JUHAMIYHO]
CUTYyallii JIIOJMHOI-0IepaTOpOM. 4. YIOCKOHaIeHO MoZiesib PYHKIIOHYBaHHS AUHAMIYHUX clieHapiiB y HaBirauiiHin
I'C PY. CyTHicTb yOCKOHAJIEHHS 110JIsIra€e y HOBIil (popMastizallii onucy CkiafioBUx 06'eKTiB, SIKi pyXaloThCsl Y
KOCMiYHOMY, MTOBITPSIHOMY Ta Ha3€MHOMY IIPOCTOPAX, Ta BUKOPUCTaHHI METOLly TPaHC(POPMAaLlii CUMBOJIIB TaKUX
PYXOMUX 006'eKTiB CHUHXPOHHO 3 MacuTabom kaprorpadiuHoro ¢oHy, 10 J03B0JsI€ MAKCUMAJIbHO aJlalTyBaTu
IVHaMiyHY CLi€HY BiITIOBiHO [10 3aMIMTiB ollepaTopa. 5. 3apolOHOBaHi IpOrpaMHi 3aco61 POPMYBaHHS
IVHAaMiYHUX CLI€HapiiB BKJIIOYAIOTh: - IPOrpaMmy (pOpMyBaHHS JUHAMIYHOTO CLIEHAPil0 HAa3eMHOro 6a3yBaHHS Ha
IIPUKJIAJi KOHKPETHOI AinsiHKY 1o (c. [TimeHnnyHe, BacunbkiBebkoro p-Hy, KuiBcbkoi 0671.), IpUYOMY TUIT CUMBOJIIB
MOXXe OyTH OYIb-SIKUM, a iX CKIIaIHICTh MOKe BapiloBaTUCh Bif, 8x8 1o 32x32 Tovok; - Web-gonaTox s
(opMyBaHHS AMHAMIYHOTO CLIEHAPIl0 IEPEMIlleHHs 06'€KTIB TPbOX TUIIB 6a3yBaHHS, i3 3aCTOCYBaHHSIM
3aIPONIOHOBAHOI 6231 TEMAaTUYHUX KapTOrpaivHuX JaHUX, IO JO3BOJISIE, ONHOYACHO 34iMICHIOBATH 30€piraHHs Ta
00pOOKy maHuX 3 60Ky KJIiEHTa, He3aJIeXKHO Bif, focTyiy 1o Web-cepsepa. 6. [IpoBezieHO OPIBHSIHHS SIKICHO-
KiJIbKICHUX [1I0Ka3HUKIB XapaKTepPUCTUK 3aIIPOIIOHOBAHOI iHPopMaliliHoi TexHOJIoTii popMyBaHHS AMHAMIYHUX
CLIEHAapiiB 3 BillOMMMM IIPOTOTUIIAMU. BCTaHOBIIEHO, 110 OCHOBHOIO ii IIEpeBarolo € Te, o BOHU, KPiM BUCOKHUX
[IOKa3HUKIB, € BITYM3HSIHUM IIPOAYKTOM, IO, Y CBOIO YEPTY, la€ MOXKJINBICTb JOPOOKM Ta Mopudikauii. Pesynbratu
pPO6OTH MPOINOHYITHCSI BUKOPUCTOBYBATH Ha (PEPMEPCHKUX i CiJIbCbKOTOCIIOAPChKUX MiTIPUEMCTBAX,
TPaHCIIOPTHUX MiANPUEMCTBAX JIOTICTUYHOTO CIIPSIMYBaHHS, Y AEP’KaBHUX YCTaHOBAX 3€MEJIbHOIO KalacTpy, a
TaKOX IPY BeJleHHi HaB4aJIbHO-OCBITHbOI [isI7IbHOCTI, 30Kpema y HallioHasbHOMY yHiBepcUTeTi 6iopecypciB i
[IPMPOJOKOPUCTYBAHHS YKPaiHU.

2. The aim of the thesis is to develop models, methods and tools for forming dynamic scripting of navigation GIS
pealnogo time to improve the adequacy of representation and perception of the surrounding environment, which
includes moving objects space, air and land-based. Object of study - the formation and displacement mapping
space, air and ground moving objects on thematic mapping navigation background in geographic information
systems, real time. Purpose of the study - models, methods and means of forming dynamic scripting of navigation
in GIS real-time systems. Research methods. To solve the tasks was used a range of methods: for modeling static
and dynamic component of GIS navigation RF - System Analysis V. Glushkov, set theory, graph theory; to formalize
the representation of domain knowledge - methods of discrete mathematics and mathematical modeling; to create
a base map data - the methods of photogrammetry and computer graphics; for software implementation models
and algorithms of dynamic scenario - methods structured, modular and object-oriented programming. The thesis
unleashed relevant scientific and applied problems in the formation of dynamic scripting of navigation GIS real-



time systems to improve adequacy of reflection and perception of the current situation in the area of ??objects of
space, air and land-based. In solving this problem received the following major scientific and practical results: 1.
First the model of interaction between application data and aerial photography technology integration that include
navigation data processing unit and the correction unit scan areas, working in parallel and can create orthophotos
given land areas without loss of quality and with significant savings of time, in general, allows you to build large-
scale maps of any thematic content. 2. For the first time the model of the base map data, which is the essence of
differentiation ties cartographic objects (concepts) to release content, graphics and spatial sets based on the unity
of their conceptualization and interpretation in the electronic map as a single file (in the prototype and 5 more). 3.
Improved technology for displaying characters moving objects by creating a data base with a complex character
attributes for ground units, aircraft and space objects depending on their type, structure and functionality, was
developed a method of displaying movements of characters moving about ' cartographic objects in a background of
dynamic frequency recovery stage 50 times per second, providing a smooth display and in turn, more adequate
perception of the dynamic situation of human operator. 4. The improved model of dynamic scenarios in GIS
navigation RF. The essence of the improvements is a new formalization describe composite objects moving in
space, air and ground spaces, and symbols using the method of transformation of moving objects in sync with the
scale cartographic background that allows to adapt the dynamic scene according to the needs of the operator. 5.
The proposed software forming dynamic scenarios include: - A program of formation dynamic scenario shore on
the example of specific areas of the field (p. Wheat, Vasylkiv district, Kyiv region.) And the type of character can be
anything, and their complexity can range from 8x8 to 32x32 dots; - Web-application to create dynamic scenario
move objects three types based, using the proposed thematic map data base that allows simultaneously perform
storage and processing of data from the client, regardless of the access to the Web-server. 6. Comparison of
qualitative and quantitative indicators of performance offered by information technology forming dynamic
scripting with known prototypes. Established that its main advantage is that they are, in addition to high
performance, is the domestic product which, in turn, enables refinement and modification. The results of
proponustsya used on farms and agricultural enterprises, transport logistics business direction, institutions
cadastre, as well as conduct training and educational activities, including the National University of life and
environmental sciences of Ukraine.
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