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AHoTauif. YpoboTipo3rngHyTo iHHOBaLiHI Nigxo4n L0 061iKy Ta OLiHKM NicoBUX pecypcis
i3 BMKOPUCTAHHAM Cy4YacHWX TexXHOMorin. [ocnif>XeHHA CchnpsMoBaHe Ha 3abe3neyeHHs
36anaHCOBaHOr0 PO3BUTKY 3eMe/b iICOroCno4apCcbKOro NPpU3HaYyeHHs WASXOM NOCUNEHHS TXHIX
eKONOTiYHMX, COoLianbHUX Ta EKOHOMIYHMX (YHKUiA, @ TaKo>X OXOPOHW, paLioHanbHOro
BUKOPUCTaHHA i BifTBOpPEeHHS niciB. Oco6nuBy yBary npuaineHo 3acTOCYBaHHIO TexXHONorii
Mob6inbHoro SD-ckaHyBaHHA Ha ocHosi SLAM (Simultaneous Localization and Mapping) ans
300py NpPOCTOPOBMX faHuX, WO MOXXYTb OyTW iHTerpoBaHi y nicoBuii kKagacTp Ta
BUKOpUCTaHi Ansa Takcayii Ta iHBeHTapwusauii nicis. Ha npuknagi mogenbHoro o6 ekra -
BoTaHiuHoro cagy HYbBIl YkpaiHu nnoweto 47,5 ra - npofeMOHCTPOBAHO MOXKAUBOCTI
SLAM-cKaHyBaHHA 18 (DOPMYBaHHSA BUCOKOTOYHOT XMapy TOYOK i NoByL0BM TPUBUMIPHUX
mMogenein nicoBux Hacag>XeHb. OTpumaHi pesyibTaTu NigTBEPAMNN eEKTUBHICTb Ta
TOYHICTb MOGINLHOrO Nas3epHOro CKaHyBaHHA, WO BigKpPWBAE HOBI NepcnekTuBW And
YLOCKOHaNeHHa cucTemMu 067iKy Ta MOHITOPUHTIY NiCOBUX PecypcCiB B YKpaiHi.

Kntouosi cnoBa: 3D ckaHyBaHHA, SLAM, XMapa TOYOK, /1iCOBMIA KagacTp, iHBeHTapu3auis
nici..

AKTYaNbHICTb TEMU AOCAIAKEHHS

BaxknnBoro CK1af0BOK NiABULLIEHHA €KONOMIYHOr0 Ta PECYpPCHOro noTeHuiany ficis i BeAeHHA
nicoBoro rocnogapctea € opMyBaHHSA AOCTOBIPHOT, MOBHOT i CBOEYacHOI iHgopMaLii npo
nicoBnin  poHg YKpaiHn. CyyacHi BUK/AMKKW, MNOB’A3aHi 3 iHTEHCMBHOK aHTPOMOreHHO
LIANBHICTIO, KNIMATUYHUMM 3MiHAMW Ta BOEHHUMWU [AiAMKW, 3YMOB/IIOKOTb HeO06XiAHICTb
nepexoay Bif TpaguuiiHUX MeTOAIB Takcauil Ta 06/1iKy ficiB 40 BMKOPUCTaHHS HOBITHIX
TEXHOMOr . 30KpemMa, HaA3BMYaiHO BaXK/IMBUM € BMNpPOBaXeHHS iHHOBaLiMHMX pilleHb Y
cthepi KagacTpoBuX Po6IT, WO A03BOMAKOTL He SiMLLe BU3HAYaTU YiTKi MeXi NiCOBUX AiNSAHOK,
a n gopmyBatn iX TPMBMMIPHI NPOCTOPOBI MOAeNi. Y LbOMY KOHTEKCTI MepCrneKTUBHUM
HanpsAMOM € 3acTOCyBaHHSA TexHONorii MobifibHOro 3D-ckaHyBaHHA Ha OCHOBi SLAM
(Simultaneous Localization and Mapping), wWwo 3abe3neyvye LWBULKUIA | TOYHWIA 36ip
NPOCTOPOBMX [aHUX HaBiTb Yy CKIaAHUX YMOBaXx JliCOBUX TepPUTOPIA. BUKOpUCTaHHSA LiET
TEXHONOrIi CNPUATMME YAOCKOHAJIEHHIO MPOLECIB iHBEHTapu3auil Ta MOHITOPUHIY iCiB,
iHTerpauii gaHux y reoiHopmauiliHi cucTeMn, a TaKOXX CTBOPEHHIO /1iICOBOr0 KagacTpy, WO
BiANOBifae Mi>KHapOAHUM cTaHAapTaMm CTasioro ynpas/iHHA NPUPOLAHUMUN pecypcamul.

MeToguka

CyuacHi CynyTHMKOBI Ta reoiHopMauiiHi TexHONorii iCTOTHO TpaHc(opMyBan CUCTEMY
360py I onpautoBaHHA KafacTpoBMX AaHUX. BuKopucTaHHS MatepianiB AUCTaHUiAHOIO
30HAYBaHHSA 3eM/1i BUCOKOI PO34isibHOT 34aTHOCTI 3a6e3neyye feTasibHUIA piBeHb NPOCTOPOBOT
iHpopMauii, L0 MOXe Cc/yryBatm OCHOBOKW [ CTBOPEHHA KajacTpoBUX KapT Ta
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KapTorpadyBaHHs1 nlicoBux TepuTopiii. MoegHaHHA IC i GPS Bigirpae Ki4oBy ponb Yy
pO3p06ieHHI MeTOofiB iHBEHTapm3aLlii, BU3HAYeHHI MeX N1iCOBMX MacuBIB i CKNagaHHi /1icoBUX
KapT (Vogiatzis, 2014). AHani3 oCTaHHIX HayKOBMX MpaLb CBi4MTb MNP0 aKTMBHWIA PO3BUTOK
nigxofis [0 36anaHCOBAHOr0 BUMKOPUCTaAHHA Ta ped)opMyBaHHSA J1iCOBOro rocnojapctsa,
30Kpema L00 opraHizauii TepuTopii Ta BnpoBamkeHHA IMIC-TexHonorin (Barba et al., 2019;
Lendel, Zhulkanych, 2018; Kozka, 2020a, b). Y pocnigpkeHHi Hong (2016) 6yno
3anpornoHoBaHO KOMMIEKCHUA MeToj MoeAHaHHSA gaHux BMJIA T1a IC gns nigBuLLEHHS
e(heKTMBHOCTI BUAISIEHHA MeX MiCOBUX AINIAHOK, AKMIA HabyB LUMPOKOro MOLUMPEHHN Y cdepi
NPOCTOPOBOro aHanisy.

3 IHTEHCMBHUM PO3BUTKOM TEXHOJOri TPUBMMIPHOIO MOAENMOBAHHA Ta reofe3nyHoro
obnafHaHHA MepcneKTUBHUM HanpsAMOM CTasia TeXHO/0ris Mo6ifibHOro 3D-CKaHyBaHHS Ha
ocHoBi SLAM. BoHa fae 3mory LUBUAKO W TOYHO 30upatyv AaHi Npo penbed), OyaiBni Ta
€/IEMEHTU  HPPaCTPYKTYpU B PeXuUMi  peanbHOro 4acy 3aBAdKW  BUKOPUCTaHHIO
BMCOKOMPOAYKTUBHUX fasepHnx ckaHepis (Kovtun et al., 2024).

OTpumaHi  reonpocTOpOBi  AaHi  3abe3neyvyoTb  MOXIMBICTb  igeHTU(iKauii  micus
po3TallyBaHHS, BACTUBOCTEN Ta MeX MPUPOLHMX | aHTPOMOreHHUX 00’€KTIB Ha MOBEPXHi
3emni. OCHOBHOK MnepeBarold BMKOPUCTaHHA IHHOBAUIMHMX MeToaiB, 30Kpema SLAM-
TEXHONOTIW, € MOXIMBICTb NIATPMMYBaTM iH(OpMaLito npo CcTaH JicoBoro (oHAy B
aKTya/lbHOMY BUWI/IS4i, L0 3HAYHO MigBuLLYE eheKTUBHICTb 06/1iKYy Ta MOHITOPUHIY NiCOBUX

pecypcis.

Buknag oCHOBHOro matepiany

O6’eKTOM JoCNigKeHHA 06paHo TepuTopito BoTaHiuHOro cagy HauioHanbHOro yHiBepcuTeTy
biopecypciB i NpMpoaoKopucTyBaHHA YKpaiHn (HYBil), wo po3tawoBaHuii y M. Kuesi. Lle
CTPYKTYPHWIA NIAPO34IN  YHIBEPCUTETY, Y CKNaf4i SAKOro (yHKLIOHYE LWICTb HayKOBUX
nabopaTopii: aeHApPONorii Ta NicoBOi cenekLii, NN0J0B0O-0BOYEBUX Ky/MbTYP, KBITHUKAPCTBA,
€KO/Ooril poCNnH, 300M10rii Ta 3e/1eHOro 6yAiBHULTBA.

3 orndgy Ha 3Ha4yHy naowy TepuTopii BoTaHivyHOro cagy 6y/10 MPUAHATO PilLEHHS
BUKOpUCTATU MOOINIbHUI NnasepHuii ckaHep ALPHAGEO SLAM 100 gnss oTpuMMaHHS
npocrtopoBmx fdaHux. OfHIE 3 KIHYOBUX MepeBar 3actocyBaHHA npuniagy ALPHAGEO
SLAM R100 cTano cyTTeBe CKOPOYEHHS TPUBAIOCTI MOMbOBUX POBIT: MPOLeC CKaHyBaHHS
BCIEl TepuTopii TpmBaB 6/M3bKO 50 XBWAWH, L0 Ha MNOPALOK LIBMALIE 38 BUKOHAHHSA
aHasioriyHoro o06cAry po6iT TpaguuiiHUMKM  MeTofamMu i3 3a/lyYeHHAM  TeOAe3nUcCTiB,
eNeKTPOHHOro TaxeomeTpa, GNSS-npuiiMada Ta nasepHoi pyneTku.

MocT onpautoBaHHA OTPUMaHUX [AaHUX 3AiJiCHIOBasiaca y NporpaMHOMY CepefoBULLL
LixelStudio, e BUKOHyBanuca Taki onepawii: OYMLLEHHA XMapy TOYOK Bij LUyMiB; NpUB’s3Ka
JaHUX [0 CUCTEMU KOOAWMHAT; BUAANEHHSA «MYBIiB» (YCiX PyXOMUX 06’€KTIiB - Ntofel, TBapVH,
PYXOMUX MexaHi3MiB TOLW0); KOMbOPU3yBaHHA XMapu TOYOK (puc. 1a).
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PucyHok 1. a) Konbopn3oBaHa xmapa To4oK; 6) BigknacudikosaHa xmapa TO4Y0K
(BILOKPEMHEHO 3eMJIH0 + POC/AUHHICTb).

Ha HacTynHomy eTani onpautoBaHHS OTpUMaHWUX [aHUX BUKOHYBa/IOCA Y MPOrpaMHOMY
3aCTOCYHKY Ten”~oM, Kuii Mae LUMPOKUIA (PYHKLiOHAN 4N pob0TM 3 BE/IMKUMU Macusamu
reonpocTopoBoi iHopmaLii. 3a JOMNOMOrol MakpociB 6y/10 BUKOHaHO: K/acugikaLio Xxmapu
TOYOK; NOOYL0BY ropuU3oHTasei; BIAOKPEMIEHHSA POC/IMHHOCTI Ta gepeB (puc. 16); nogepeBHe
3HIMaHHS 3 BU3HAYeHHAM KOOpAMHAT Ta giameTpiB cToBOYypiB (puc. 2a, 6).

PucyHok 2. a) MopgepesHa kBacuikayia gepes xmapu To4oK; 6) O6paxyHOK KiNnbKOCT i
Lepes.
OTpumaHi pesynbTaTyv NIATBEPANNN e(EeKTUBHICTL BUKOPUCTaHHA TexHosorii SLAM ana
BMCOKOTOYHOr0 360py iH(hopMaLii Npo NicoBi HacafXeHHs, L0 BigKPMBaE HOBI MepPCrneKTUBU
y chepi iHBeHTapu3auii Ta KagacTpoBoro obs1iKy nicoBuUX pecypcib.

BucHoBKK

IHTerpauis TexHonorii SLAM 'y reoiHopMauinHi cucteMn KagacTpiB € OfHUM i3
HalinepcneKTMBHILLMX HaNpAMIB MOAepHi3aLii cyvyacHMX KafacTpoBux npouecis. MpoBeseHi
BUNPOOYBaHHA Ha MoAeNIbHOMY 06’eKTi - TepuTopii BoTaHiyHoro cagy HYBIl YkpaiHm sk
LiHHOT NpMpoAHOT TepuTopii (Bi4HECEHOT 0 0CO6/IMBO LiiHHUX 3eMefb) - NiATBEPANIN BUCOKY
e(heKTUBHICTb LLIET TeXHONOrii ANna CTBOPEHHA [AeTa/lbHUX TPUBUMIPHUX MoOLenein K
HepyXoMUnX 06’°€KTIB, TaK i MPUPOAHUX KOMI/IEKCIB.

3actocyBaHHA npunagy ALPHAGEO SLAM 100 [03BO/INNO OTPUMATWM BUCOKOTOYHI i
JeTaslbHi XMapu TOYOK i3 MiHIMa/IbHUMW 4YacoBUMWU BuTpaTtamu. Lle 3Ha4yHO onTuMi3yBano
npouec 360py faHUX Y TMOPIBHAHHI 3 TPaguUinHUMKU Teofe3YHUMM  MeTofaMK, SKi
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NnoTpebyoThb Ginblle Yacy Ta pecypci. MopiBHANbHUIA aHaNi3 Nnokasas, L0 TexHonoris SLAM
Mae CYTTEBI MmepeBarn y CKAagHMX ymoBax 3MOMKW: Ha [ifiAHKax i3 rycTol POC/AMHHICTIO,
HepiBHUM penbehoM Ta 'y 30Hax 3 06MeXeHUM LOCTYNOM [0 CYyNnyTHUKOBUX CUrHaiB. Takum
ynHoMm, SLAM BIifKPMBAE HOBI MOXIMBOCTI AN NPOBefeHHA iHBeHTapu3auil Ta OUiHKK
NiCOBUX pecypciB, a TaK0OX A4/19 BAOCKOHA/IEHHA KafacTpOoBOro 06/iky.

Pazom 3 TuMm, wWupokKe BMpoBagpKeHHA SLAM y npakTUKy CTPUMYETbLCA HeLOCTATHIM
HOPMATMBHO-NPaBOBMM 3abe3nevyeHHAM, WO MOTpebye pJoonpautoBaHHA Ta agantauii
BigNOBigHMX cTaHAapTiB. Moganbwi JOCNIAKEHHA MalTb OyTW CRpsSMOBaHi Ha po3po6Ky
METOANYHUX PEKOMEHAALLI, CTBOPEHHS EANHUX TEXHIYHMX pernameHTiB Ta iHTerpauito SLAM
y CUCTEMY [ePXaBHOr0 3eMe/IbHOro Ta NiCOBOro KajacTpy.
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