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OO0BekT uccnenoBanus — reonHpopmarnoHHbIi mpoekT OpenStreetMap.

[{ems paboOTHI — co3MaHUE COOCTBEHHOTO KPOCCIIATPOPMEHHOTO PEIICHUS JIJIs
KOPPEKTHOT'O MPEACTABICHHS MOJIb30BATEIbCKUX T'€ONMPOCTPAHCTBEHHBIX JAHHBIX B
TPEXMEPHOU IIOCKOCTH.

B xome mpoBenenust pabotbl Obul ucciemoBaH mpoekT OpenStreetMap u
PacCMOTPEHBl ~ OCHOBHBIE  CIOCOOBI ~ IPOrPAMMHOTO  B3aWMOJEHUCTBHUS €
reONpPOCTPAHCTBEHHBIMU JIaHHBIMU. bblia moapoOHO omucaHa MOJAENb U HEepapXHs
TUIOB TMPEJCTaBISIIONIMX TeojaHHble B ¢aiiax npoekta. Cpeau Haubosee
UCIIONIb3yeMBIX (hopMaToB (halIOB IJIsi XPAHEHHS] T'€ONMPOCTPAHCTBEHHBIX JIaHHBIX
OBbLIM  BBIJENIEHbl HENOCTAaTKU W MPEUMYIIECTBA MCIOJb30BAHUS CIEIYIOLIUX
dopmato: GPX, OSM XML, JOSM, osmChange, PBF. B kadecTBe OCHOBHBIX
Ccoco0OB B3aMMOJEICTBUSA C TE€OJaHHBIMU OBUIM PAacCMOTPEHBbI IPOTrpaMMHBIE
untepdeiicer: OSM main API, XAPI, Overpass API.

B kauectBe 0fHOTO M3 HanbOojee MOAXOASAIMIMX MHCTPYMEHTOB IUJISl CO3IAHMS
KpocCCIUIaTPOPMEHHBIX MPUIOKEHHM, BKIIOUYAIONIUN B C€Osl MOJIEPKKY pabOThI C
pa3IMYHBIMKM BUAAMH TpaUKU U MPOrpaMMHBIMU UHTEpQeiicamu, ObLIT pacCMOTPEH
¢perimBopk  LIbGDX. [ns ommcanusi mporeccoB paboThl ¢ (perMBOpPKOM Oblia
omucaHa CTPYKTypa (haillioB MPOEKTa U BBIJICJICHBl OCHOBHBIE CBOWMCTBAa MOJYJIEH,
HCTIOJIB3YEMBIX B pa3paboTKe COOCTBEHHOIO PEIICHUS.

B pesynbrare BBINOJHEHUS padOThl OBLUIO pa3padOTaHO MPUIOKEHUE IS
MEPCOHANIBHBIX KOMIIBIOTEPOB Ha SI3bIKE MPOrpaMMHUpPOBAHUS Java ¢ UCIOJIb30BAaHUEM
MCCJIEIOBAHHBIX UHCTPYMEHTOB, TPEAOCTABIISIOIIEE TPOrPAMMHbBIE BOZMOXHOCTH IS
npecTaBlieHUs reoJanHbIX B popmare OSM B TpeXMEpPHOM MPOEKIIUU.
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AG’exT gacienBanHs — reaiHdapMmanbiitael mpackt OpenStreetMap.

MbhTa mpamsl — CTBapdHHE YiacHara KpocruiatopmaBara pammdHHS s
KapoKTHAra TMpajCTayIeHHs KapbICTAlKIX TIeanmpoCTPAHCTBEHHBIX MaA3€HBIX Y
TPOXMEpPHAH MIOCKACIIL.

VY xoa3e mpaBsiazeHHs paOoThl ObIY nacienaBaHbl mpaekT OpenStreetMap 1
pasrieakKaHbl ACHOYHBIS crocaObl nparpamHara y3aema3essHHs 3
reanpoCTpaHCTBEHHBIMI J1aJ3eHbIMI. bbuta magpals3Ha amicaHa Majdib 1 iepapxis
ThINAY, SIKis MpajcTayisionbs reafgaHHbisd V (daitnax npaekra. Cspoa HaHOOJbII
BBIKAPBICTOYBAaWMBIX (papmaTay (ailiay namns 3axoyBaHHS T€anpOCTPAHCTBEHHBIX
IaA3€HbIX ObUNl BBUIyYaHbI HEAAXONbl 1 I€paBari BBIKAPBICTAHHS HACTYIHBIX
dapmaray: GPX, OSM XML, JOSM, osmChange, PBF. V sxkaciii acHOVHBIX criocabay
y3aeMa/3esiHHsl 3 T€OJaHHbIX ObLIl pasrie/kaHbl MparpaMmubisi iHTIpGdeiicsr: OSM
main API, XAPI, Overpass API.

VY sgkacui anHaro 3 HalOONBII MAJbIXOAHBIX IHCTPYMEHTAY IJis CTBAPIHHSA
KpocIiaTpOpMaBbIX MPBIKIAAAHHAY, K1 YKiIoyae Y cg0e MaaTpbIMKY Mpamsl 3
pO3HBIMI Biiami rpadiki 1 mparpaMHbIMi iHT3pdericami, ObIY pasrienkanbl GpeiMBOPK
LibGDX. [Ins amicanHs mparpcay mparisl 3 ppeiMBOpKaM Oblia aricaHa CTPYyKTypa
¢aiinay mpaekTa 1 BbUIyYaHbIsl ACHOYHBIS — yjacmiBacli  MOJYJAY,  SIKis
BBIKAPBICTOYBAIOLIIA ¥ pacnpanoylbl yjiacHara pamsHHs.

VY BBIHIKY BbIKaHaHHS Mpalbl ObUIO pacmpaliaBaHa MpPbIKIaJaHHE s
IIEPCAHAIBHBIX KaMIl' IOTIpay HAa MOBE IparpaMaBaHHs Java 3 BbIKapbICTAHHEM
Jacie/laBaHblX 1HCTPYMEHTAY, SIKO€ MpajacTayiisge MparpaMHblsi MardbiMacii s
npajcTayieHHs reogaHHbix ¥ papmaiie Osm ¥ TpoxMepHail MpaeKIiibli.
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The object of the study — the geoinformation project OpenStreetMap.

The purpose of the work — creation of our own cross-platform solution for the
correct representation of user geospatial data in a three-dimensional plane.

In the course of the work, the OpenStreetMap project was investigated and the
main ways of programmatic interaction with geospatial data were considered. The
model and hierarchy of types representing geodata in the project files were described
in detail. Among the most used file formats for storing geospatial data, the
disadvantages and advantages of using the following formats were highlighted: GPX,
OSM XML, JOSM, osmChange, PBF. Software interfaces were considered as the main
ways of interacting with geodata: OSM main API, XAPI, Overpass API.

The LibGDX framework was also considered as one of the most suitable tools
for creating cross-platform applications, including support for working with various
types of graphics and software interfaces. To describe the processes of working with
the framework, the structure of the project files was described and the main properties
of the modules used in the development of their own solution were highlighted.

As a result of the work, an application for personal computers in the Java
programming language was developed using the tools studied, providing software
capabilities for representing geodata in Osm format in a three-dimensional projection.



