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Llenbro 0aHHOU pabomel A6718€mCca NOKA3ame 3¢GheKmMuUBHOCMb UCNO/1b-
308aHUA becnusomHol aspopomocveMKu 0714 CO30aHUA 0pMOGBOMOonsIaHos8
8 macwmabe 1:2000, no Komopbim bydem 8bINOMHAMbBCA PEKYAbMUBAUUA OM-
pabomaHsbix Kapbepos. Pekysnemusauyua 3emesnt — KOMNaekc meponpuamud,
HaNPaBsIeHHbIX HO 80CCMAHOBMEHUEe NPOOYKMUBHOCMU HAPYUIEHHbIX 3eMerslb
8 npouecce npupodonosnb6308aHUA, A MAKKE HA Yay4dweHue ycnosull OKpyxa-
roweli cpeosi. o mamepuanam becnunomuol aspodhomoCcveMKU, 8bINOHEH-
Hol 0poHom Phontom 4 RTK Kumadickol komnaHuu DJI 8binonHAnoce co30aHue
opmogomonnaHos 08 ueneli onpedeneHus naou,adu ompabomaHHbIX Kapb-
epos Ha meppumopuu [xusaxkckol obaacmu. A3poghomocvbemMKa Ha OaHHOU
meppumopuuU Kapbepos 8biN0sHANACL Ha ebicome 100 mempos 8 macuimabe
1:500. [Ana uenell co3z0aHua opmogpomonsnaHos bObia0 8binosHeHO 44 aspo-
mapuwipyma. Phontom 4 RTK HaxoOuscs 8 8o30yxe 95 muHym. 1o ucmeyeHuu
30 MuHym HaxoxcoeHus 8 8030yxe, OPOH Moxem npoooaHuUme 3a0aHHbI
npoekm. Obpabomka CHUMKOB8 B8bINOAHAAACL 8 NPOSPAMMHOM KOMNAEKCe
Agisoft Metashape. /118 npusa3Ku CHUMKO8 K OaHHOU meppumopuu 8biNO/HA-
/1aCb N0/1EBASA NAAHOBO-86ICOMHAA NOO20MOBKA.

Kniouyeble cnoea: Pekynemusayus, 6ecnunmHasa a3pogomocbemMKa,
opmogomonnaH. Phontom 4 RTK, Agisoft Metashape.

RECULTIVATION OF QUARRIES IN THE JIZZAKH REGION
USING THE PHANTOM 4 RTK DRONE

M.M. ABDUKARIMOV, Master's student,
O.G. SHUKINA, Associate Professor
(Mirzo-Ulugbek National University of Uzbekistan, Tashkent)

The purpose of this work is to show the effectiveness of using unmanned
aerial photography to create orthophotoplanes on a scale of 1:2000, according
to which the reclamation of spent quarries will be carried out. Land reclamation
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is a set of measures aimed at restoring the productivity of disturbed lands in the
process of nature management, as well as improving environmental conditions.
Based on the materials of unmanned aerial photography performed by the drone
Phontom 4 RTK of the Chinese company DJI, the creation of orthophotoplanes
was carried out for the purposes of determining the area of spent quarries on the
territory of the Jizzakh region. Aerial photography in this area of the quarries was
carried out at an altitude of 100 meters on a scale of 1:500. For the purposes of
creating orthophotoplanes, 44 air routes were performed. The Phontom 4 RTK
was in the air for 95 minutes. After 30 minutes of being in the air, the drone can
continue the specified project. The images were processed in the Agisoft
Metashape software package. To link the images to this territory, field planning
and high-altitude training was carried out.

Keywords: Reclamation, unmanned aerial photography, orthophotoplanes.
Phantom 4 RTK, Agisoft Meta shape.

BBeaeHue. Ha ceroaHAWHMA AeHb CTPEMUTENBHbIMKU TEMNAMM Pa3BU-
BaeTcA ropHoA06bIBatOWAA NPOMbIWAEHHOCTb M CTPOUTENbCTBO. ITO BAeYeT
3a cobolt obpasoBaHMe KapbepoB BO BCEX KAMMATUMYECKMX 30HaAX 3emAu.
[Mocne BbIPabOTKM, Kapbepbl YaCTO OCTAtOTCA B 3aMyCTEHMMU, 3TO, B CBOKD OYe-
pedb, NarybHo BAMAET Ha OKPYKatoLlyto cpeay, NPUBOAMNT K re0TEXHUYECKMM
HapyLlWeHNAM M 3arpA3HEHNAM NOYBEHHO-PACTUTENBHOIO CNO0A, 3arpPA3HEHNAM
BOAbl, BO34yXa M yXyALWEHUIO CAaHNTAPHO-TUTUEHNYECKUX YCNOBUI KU3HWN Ye-
NIoBeKa.

OTpaboTaHHble Kapbepbl, MCKYCCTBEHHO CO34aHHble MOAOCTU ABAAIOTCA
COOpPHMKaMM 3arpA3HEHHbIX NMBHEBbLIX BOA M CTOKOB. C LieNbto BO3BpaLleHMA
NAHHOM TEeppPUTOPUM B COCTOAHME, MPUTOAHOE ANS XO3AMCTBEHHOIO MUCMOJb30-
BaHMA, NPOM3BOANTCA €€ PeKybTUBALMA.

PeKynbTMBaUMA 3eMeNb - KOMMNIEKC MePONPUATUIM, HaNPaB/IEeHHbIX Ha BOC-
CTaHOB/IEHWE NPOAYKTUBHOCTM HApYLIEHHbIX 3eMe/lb B MpoL,ecce NpmMpoaonob-
30BaHMA, a TaKXKe Ha yay4lleHne yCN0BUI OKpyKatoLlen cpeapl [3].

JlonycKaeTcs 3acbiNKa KapbepoB M APYIMX MCKYCCTBEHHO CO3AaHHbIX MO0-
CTEN C NCNOJIb30BAHMEM MHEPTHbIX 0TX0A40B, TEO 1 NpombILLNEeHHbIX 3—4 Ki1accoB
onacHocTu. Mpun Mcnonb3oBaHUK NtobbIX BUAOB OTXOA0B A0/MKEH DbITb onpeae-
NeH nx MopdOIornyecknini 1 GU3NKo - xmmmyeckmin cocta. Obliee KOANYECTBO
MMLLLEBBIX OTXOA0B He A0/IKHO NpeBbIWaTh 15 NpoLeHTOB.

OcHOBHaA 4acTb. Ha Tepputopmmn [KM3aKCKOM 0HNACTM BbINOAHANACH
PeKyIbTMBaLUMA OTPaboTaHHbIX Kapbepos (puc.1).

[nsa uenen onpeaeneHva NAOWAAM AAHHbIX KapbepOB CO3/4aBasiUCb
opTodoTONNaHbI NO MaTepmanam 6ecnnIoTHON a3podOTOCHEMKM, BbINONHEHHOM
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6ecnnnoTHbIM neTaTenibHbiM annapatom (BMJIA) Phontom 4 RTK KuTalickow
KomnaHumm DJI (puc.2).

BecnnnoTHbIn neTtatenbHbit annapat (BMJIA uan B/1A) — B obuiem cayvyae
9TO NeTaTesbHbI annapaT 6e3 akuMnaxka Ha H6opTy, UCMONb3YIOWNIA aspPoanHa-
MWYECKUIM MPUHLMN CO3AaHMA NOABEMHOM CUAbI C MOMOLLBID GUKCUMPOBAHHOTO
nnn Bpawatoueroca Kpbina (BMJ/IA camoneTHOro U BepTONETHOro TMna), OCHa-
WEeHHbIA ABUraTeNem U UMEeWMn NONEe3HY0 Harpysky v Npoao/KUTENbHOCTb
nosaeTa, AOCTaTOYHbIE ANA BbINOAHEHMA CNelUyManbHbix 3a4a4 [1].

- PexyabTuBupyembie Kapbephbl

.

PucyHok 1. — M306paxeHune pekyN1bTUBMPYEMbIX KaPbePOB
[wn3sakckor obnactu

PucyHoK 2. — dparmeHT optodoTonnaHa
Ha peKy/IbTUBUPYEMbIE Kapbepbl



Phantom 4 RTK — HoBoe cnoso B KapTorpadum. Cambii KOMMNAKTHbIN
M TOYHbIM ApoH DJI anAa co3gaHmAa KapT, paboTatolwmin Ha HeHGONbLUMX BbICOTAX.
Phantom 4 RTK npenocTtasnfeT AaHHble C TOYHOCTbIO 0 CAHTMMETPA C UCMONb30-
BaHMEM HeDONbLOro KoAM4yecTBa Tovek mapuwpyTa. B Phantom 4 RTK BcTpoeH
HoBbIM Moay/b RTK, KoTopbIh obecnednBaeT NOAYyYEeHNE AaHHbIX NO3MLMOHMPO-
BaHMA B PEXMMe peasibHOro BpeMEeHM C TOYHOCTbIO A0 CaHTUMETPaA M C MUHMU-
ManbHOM abCONOTHOM NOrPEeLLIHOCTbI0 MeTadaHHbIX 30bpaxenua [2]. Moa npu-
eMHMKoM RTK pacnonoxeH moaynb CMyTHUKOBbLIX CUCTEM MO3NLMOHMPOBAHMA,
obecneymBaoWNi CTabUIbHOCTL NONETa B MECTHOCTM CO CnabbiM CUTHANOM,
Hanpumep, B KpynHbIx ropogax. CoBmelleHne sTnx Asyx moaynein Phantom 4 RTK
cnocobcTeyeT onTMMM3aumm 6e30NacHOCTM NOAeTa M NONYYEHWNIO TOYHBIX AAHHbIX
ANA reoaesnn, kKaptorpadmm N MHCHEKLMN.

A3apodoTocbeMKa Ha AaHHOM TEPPUTOPUN KapbePOB BbIMOHANACH HA Bbl-
cote 100 meTpoB B macwTabe 1:500 umdposoi Kamepoi 35 mera/nukcenen.
[Ona uenent cosnaHma opTodpoTonNaHOB OblNO BbINOAHEHO 44 aspomaplupyTa
(pnc.3).

2000x164... :
95min:30s S

PucyHok 3. — M306parkeHne aspomapLipyTos

Phantom 4 RTK Haxoamnca B Bo3ayxe 95 MuHyT. Mo nctedyeHnn 30 MUHYT
HaxXOXXAEeHMA B BO3AyXe, APOH MOXET NPOAO/IKMTb 3a4aHHbIN NpoeKkT. ObpaboT-
Ka CHMMKOB BbIMO/IHANACL B MpOrpaMmHoOm Komnnekce Agisoft Metashape [4].
[Ona NpuBA3KM CHMMKOB K A@HHOW TEPPUTOPMUM BbIMOAHANACL NOEBAA N1aHOBO-
BbICOTHAA NOArOTOBKA.

3akntoveHue. M3 aHanmsa npoaenaHHom paboTbl, MOXKHO cAenaTb BbIBO-
Abl, YTO APOHbI YCNEewWHO NCNO/b3YTCA HEe TOIbKO A4 CO34aHMA KapT MU MJIaHOB
Ha HeboNblUME TEPPUTOPUM NO NAOLWAAM N Y3KME MO NPOTANKEHHOCTM, HO U ANA



BbIMO/IHEHWNA Pa3/IMYHbIX 33434, TaKMX KaK B HaWeM C/aydae AN1a PeKybTUBaLmMm
0TpaboTaHHbIX Kapbepos.
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