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JIJIAPHA 3MOMKA TA ii 3BACTOCYBAHHS 151 LIJIENA
®OTOTPAMMETPI{

LIDAR (anri. Light Detection and Ranging, iimgap) — TexHoOJIOTisS OTpUMaHHi i
00poOku 1H(popMarllli mpo BimmageHi 00’€KTH 3a TOMOMOTOK AKTHBHBIX ONTHYHUX
CUCTEM, 110 BUKOPUCTOBYIOTH Jla3epHi mpomeHi. Jlimap sk mpuiaf, sBise€ coOOro
aKTUBHUM CBITJIOB1IJIaJieMip ONITUYHOTO Alanaszony. [lepmmii opGitanbHuii gigap OyB
BuBeaeHU Ha opOiTy NASA y rpyani 1994 p. y pamkax nporpamu LITE (Lidar In-
Space Technology Experiment).

JByxtonnuit migap LITE 3 MeTpoBuUM A3epKaibHUM TEIECKONOM, MiAHATHI Ha
BHUCOTY 260 KM, «MaJfOBaB» Ha 3eMJie pO3MUTY IUIsiMy aiametpoM 300 M, mo Oyio
SIBHO HEAOCTaTHHO Jis1 €(PEeKTUBHOTO BijoOpakeHHs penbedy, 1 OyB BUKIHOYHO
«atmochepHum». [{iHHUM cTaB A0CBiA Bepu(ikailii JaHUX KOCMIYHOTO 3HIMaHHS 3
BUKOPHUCTAHHSIM CHHXPOHHMX JaHuX 60 Ha3eMHHUX JIiJapiB 1O BChbOMY CBiTi.[1]

JlinapHe 3HIMaHHS € aKTUBHUM 1 3aCHOBaHE Ha Oe3MEepepBHOMY OTpUMaHHI
BIITYKY BiJ TOBEPXHi, IO MIACBIYYETbCA Ja3epHUM MpoMeHeM 3 (HIKCOBAHOIO
JTOBXHHOIO XBWII. YacToTa BUIPOMIHIOBaYa BIAMOBIAA€ PE30HAHCHUM YacTOTaM
MOTJIMHAHHSA KOMIIOHEHTa IO CKAaHY€ThCA, TaK IO Y BHUIAJIKYy HOTO 3HAYHUX
rpyInyBaHb, CIIBBIJHOIICHHS BITYKIB y TOYKAaX KOHIIEHTpAIlii 1 M03a HUMU OYyIyTh
pi3HuMH. DaKTUYHO, JiJapHA CIEKTPOMETpis — 1€ TreoXIMIYHEe 3HIMaHHS,
30pIEHTOBAHE Ha BIAHANAEHHS MIKPOEJIEMEHTIB ab0 iX CIOJYK.

CnekTpoMeTpuyHa 3HOMKa 3€MHOI MOBEPXHI HE Ja€ 300pakeHb Yy BHUIJISAL
3HIMKIB. BOHa CIy>XUTbh UIsl OTpUMaHHS CHEKTPAIbHUX XApaKTEPUCTUK IPYHTIB. Y
niama3oHi Big 400 no 700 HM. mpu CHEKTpalibHIN po3auIbHIN 37aTHOCTI 50 HM. Ha
OJIHOMY CHEKTpP1 MOke OyTH OTpUMaHo 70 60 XapaKTepUCTUK OJHOIO 3pa3Ky IPYHTY.
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CkIagHICTh MPaKTUYHOTO BHUKOPUCTaHHS 1 1HTEepOpeTamii pe3yibTaTiB
BHUMIPIOBAHb CIIEKTPAJIbHUX IMOKA3HUKIB IOB'A3aHA 3 HASBHICTIO BEJIMKOIO YHUCIA
MPUYMH, OJHOYACHO BIUIMBAIOYMX HA I1HTEHCUBHICTh 1 CHEKTPaJbHUN CKJIa]
BiIOOp@XEHOTO  IPYHTOM  BUIIPOMIHIOBaHHS. Bu3HauanbHe 3HauYeHHS Ui
JUCTAHLIMHOTO 30HAYBAaHHS IPYHTOBOTO IIOKPUBY MAalOTh BIJACTUBOCTI Camoro
IPYHTY:

« XIMIYHUH CKJIaJl (BMICT T'yMyCy, OKCHJIIB 3ajli3a, KapOOHATIB, JIETKOPO3UMHHUX
coJieil),

« BOTKICTb,

. TPAHYJIOMETPUYHUM CKIIAI,

« CTPYKTYDa,

« TEKCTYypa.

Oprani3zaiiii, K1 B)K€ BUKOPUCTOBYIOTh aepoPOTOrpaMMETpIIO K METO] 3HOMKH
Ta KaprorpadyBaHHS, CTaBJISATh 3alMTAaHHSA, Yd BUTPAIOTh BOHM BiJl MEpPEXOJy Ha
LiDAR? Hacammnepen, BaXXJIMBO JaTH BU3HAYEHHS (POTOrpamMMeTpii Ta MOSCHUTH ii
MOTEHIIIHE 3aCTOCYBaHHS i 0OMeXeHHS. [2]

dororpammeTpis — 1€  BUKOPUCTAaHHS  YHUCICHHHX  Qororpadiil.
doTorpaMMeTpUYH1 APOHU MPOITAIOTH HaMA JaHAmadToM abo OyaiBIsSIMU 1 pOOIISTH
3HIMKH, SIKI TTOTIM 30uparoThest B 2D a6o 3D-mogeni 3a J0mOMOrow MmporpaMHOTo
3a0e3nedeHHs. [li Momenl BUKOPUCTOBYIOTBCS B OYJIBHMIITBI, CLILCBKOMY
roCroAapcTBi, FIPHUUOA00YBHIA MPOMHUCIOBOCTI Ta B OyIb-AKii ramysi, 1€ noTpioHe
yacte kaprorpadysanHs. [4]

[TopiButoroun3 LiDAR, ¢ororpaMMerpuyHi CHUCTEMH CKJIaJHO PO3PI3HAIOThH
Iy’)Ke MaJIeHbKI W TOHKO JeTalli3oBaHi 00'ekTh — Hampukiaa, skmo LiDAR-
IMITyJIbCM MOKYTh BHSIBUTH JIiHII eNleKTponepenayi, To Ha ¢oTtorpadisx, 3po0aeHux
dboTOorpaMMETpUYHUMU MOJYJISIMHU, JIpOTIB Moxke Oytu He BuaHOo. LiDAR wmoxe
INPOHUKATH Kpi3b POCIUHHICTH 1 mepeaaBatd (opMy penbedy MICHEBOCTI i
IPAIfOBATH HABITh Y TEMPSIBI.

OCHOBHOIO TPUYUHOIO BHOOPY GoTOorpaMMeTpii € BIHOCHA OCTYMHICTb.
3aBAsKy ORI JITKUM Ta HEIOPOTUM MOAYJISIM, BOHA € TIEPEBAror0 /i KOMITaHii,
SKUM HE TOTPiIOEH J0JIaTKOBHM piBEHb TOYHOCTI, 1m0 3a0e3neuyeThesi LIDAR. Kpim
TOTO, IIporpamMHe 3a0e3MeUYeHHs JIJIsi CTBOPEHHSI XMap TOYOK 13 HEOOpOOJIEHUX JaHUX
(doTorpamMmeTpii € OUIBII MOUITMPEHUM 1 YHACTO BUKOPUCTOBYETHCA, HIK aJIbTE€pPHATUBA
i LiDAR.

Y Mipy 3HmkeHHA BaptocTi Ta Macu LiDAR-cucreM wmaremarnka Moxe
3MIHUTHCSL I8 JESIKUX 13 I1UX MIANPUEMCTB, [0 CHOPUSITUME MIUPIIOMY
BukopuctanHio LiDAR. Kpim Toro, moxxnuse BukopuctanHs 6e3muiotHoro LiDAR
MopsiA 13 THIIMMU METOAaMHU KapTorpadyBaHHS Uil CTBOPEHHS OUIBII JE€TaJbHUX
Mmozenen 3aranom. Lle BaKIMBO B THX BMIIJKax, KOJM FOTOBUH MPOAYKT Mae OyTH
dboTopeaiCTUIHNM, OCKUIBKH, SK 3a3Hadanocs, immyibcu LiIDAR He mepenarorsh
KOJILOPY 00'€KTIB.
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RoomScan LiDAR. IIporpama mnpu3naueHa s TOro, Hio0 CTBOPIOBAaTH
MOBEPXOB1 IJIaHU OyAiBii. Pe3ynbratm W MOMXIMBOCTI Iy>K€ AMBYIOTH, aJKe 3a
normoMororo mporpamu 3 Jlimapom MoxkHa ctBoputH 3D maH 1 3arutaHyBaTH
peMoHTHi poboTH.[5]

[Ile ogna mporpama, poboTa siKO1 cXxoXka Ha momnepeanio. OcobaMBO B MpUTroi
CTaHe Iu3aiiHepaM, a TaKO)X THM JOMOBJIACHHMKAM, SIKI ITOCTAaBHJIM COOl IHUTAHHS
3MIMCHEHHS pEeMOHTY. BiackanyiiTe mnpocTip 1 CTBOPITh BIACHUM JU3aiiH
npuminieHHs. [lepeBara mporpamu B TOMy, II0 BOHA MPONOHY€E OLIBIIY KIJIBKICTb
IHCTPYMEHTIB, 32 JOIMOMOIOI0 SIKUX MOXXHA MEPEHECTH 00 €KTH 3 TPUBUMIPHOTO Y
JABOBUMIpHHH TTPOCTIp.[3]

BHCHOBOK: TEXHOJIOTISI TO3BOJISIE CKaHYBATH Ta KapTorpadyBaTy HABKOJIHIIIHE
CEpeIOBHUILE, BUITYCKAIOUH JIa3€pHI TPOMEHI, a MOTIM BU3HAYAIOYH YaC, SIK IIBHJIKO
BOHH TTOBEPTAIOTHCS.
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LIDAR SURVEYING AND ITS APPLICATION FOR PHOTOGRAMMETRY
PURPOSES

Abstract. This topic reveals the essence of Lidar shooting - it is a powerful and universal
technology that will revolutionize photogrammetry and other fields. With its ability to generate
highly accurate 3D models, collect multidimensional data, and analyze information using machine
learning, LiDAR is becoming an indispensable tool for researchers, engineers, surveyors,
archaeologists, and many other professionals.
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