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MOXJ/INBOCTI BUKOPUCTAHHA BIVIA CEPEJJHBOI'O HIHOBOI'O CEI'MEHTY
JJISI KAPTOI'PA®YBAHHS CIVIBCBKOI'OCHHOJAPCBKUX PECYPCIB

Meta. Po3poOka METOAMYHUX MiAXOMIB Ta PEKOMEHJANIN A0 MiArOTOBKM Ta BUKOHAHHS PI3HUX 3aBJaHb
I10J10 OTPUMaHHA JIaHUX 3a jornomoroto BIIJIA, omiHUTH MOXIIMBOCTI Ta MPOCTOPOBY TOYHICTH OTPUMAHUX Ja-
HHX 3 KBaJ[pOKOIITEPiB CEpeHbOTO 1iHOBOro cermeHTy. MeToau. [1onboBi reone3nyHi, IMCTaHLiHHI, TPOTrpaMu
«Agisoft PhotoScany»,«ArcGISy. PesyabraTu. [IpoBeaeHo 3HIMaHHS AOCTIAHOTO MOJITOHY Pi3SHUMH MOJCTIIMH
KBaJPOKOIITEPiB Ha PI3HUX BHCOTAX, OTPIMAaHO OpTO(OTOILUIaHH Ta IIUPPOBI MO penbedy, IPOBEACHO aHATI3
OTPUMAaHUX JAHUX, PO3PAXOBAHO MIPOCTOPOBY TOYHICTH OTPUMAHHX JaHUX. BHCHOBKH. PekoMeHIyeThCsl BUKO-
puctanns neskux moaeneit BIUIA mis orpuMaHHS MIaHOBO-KapTorpadigHIX MaTepialiB MeBHUX MacITaliB.

Karouosi cioBa: BITJIA, oprodoToman, mudppoBa Moaeib pensedy, OIiHKa TOTHOCTI

Siedov A. O.

V.V. Djkuchayev Kharkiv National Agrarian University

POSSIBILITIES OF USE OF THE UAVS OF THE AVERAGE PRICE SEGMENT FOR MAP-
PING OF AGRICULTURAL RESOURCES

Purpose. Development of methodical approaches and recommendations for the preparation and implemen-
tation of various tasks for obtaining data using UAV, to assess the possibilities and spatial accuracy of the data
obtained from the mid-price drones with the purpose of expediency of its use. Methods. Field geodetic surveys,
UAYV launches, cameral processing of the obtained data with use of the computer equipment. Results. Field geo-
detic works have been performed for fixing of checkpoints. Some methodological approaches for preparatory
pre-flight and flight work have been formulated. The features of conducting flight missions are described. The
aerial photography of the explored polygon is represented by various models of drones at different heights. Or-
thophotomaps and digital relief models have been obtained with using the software product «AgiSoft Pho-
toScan». There is a discrepancy in the given overlay of photos and actual. For analysis, data with actual overlap-
ping of photographs >70% was used. Received DEM and orthophotomaps were compared with the reference
control points. An orthoplane is required to visualize the terrain, DEM - allows you to determine the value of
each pixel in height (H). As expected, not all control points coincided with their image on orthophotomapsUsing
the «ArcGISy software system, an analysis of the data has been made, the spatial accuracy of the data obtained is
calculated. Conclusions. It has been established that the use of certain models of UAVSs at certain heights used in
the researches is possible for obtaining scale maps of scale 1: 5000 - 1: 1000. As for the data corresponding to
the accuracy of scale 1: 25000, the receipt and use of such data is ineffective.

Key words: UAV, drone, orthophotoplan, digital relief model, accuracy assessment
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BO3MOKHOCTH HUCHOJb30BAHUS BIIJIA CPEJHEI'O IHEHOBOI'O CEITMEHTA JJIs1
KAPTOTPA®UPOBAHUS CEJILCKOXO3SIMCTBEHHBIX PECYPCOB

Henab. PazpaboTka METOAMUECKUX MOJXOA0B U PEKOMEHAINI K TOJTOTOBKE M BBHIITOJHEHUIO PAa3IMYHBIX
3aaa4 1o MOJYYCHUIO JaHHBIX C MMOMOIIBIO BHHA, OIICHUTH BO3MOXXHOCTH U MPOCTPAHCTBECHHYIO TOYHOCTH I10-
JIy4eHHBIX JaHHBIX C KBaJPOKONTEPOB CPEIHEro IieHoBoro cermenra. Meroasl. [loneBbie reopesnyeckue pado-
oI, 3ammycku BITJIA, xamepanbHas 00padOTKa IMOYYEeHHBIX JaHHBIX C UCIIOJIB30BAaHHEM KOMITHIOTEPHOW TEXHU-
k. Pesyabrarel. [IpoBeneHa chéMKa HCCIIEAyeMOTO TONHIOHA PA3IMYHBIMU MOJEISIMH KBaIpPOKOINTEPOB Ha
pa3HBIX BBICOTAaX, IOJYYEHBI OPTO(POTOIDIAHEI M IUPPOBBIE MOJACTH penbeda, MPOBEICH aHAU3 IMOTydeHHBIX
JTAaHHBIX, pACCUYNUTaHa MPOCTPAHCTBEHHASI TOYHOCTh TIOJTYYCHHBIX TaHHBIX. BBIBOABI. YCTaHOBIICHO, YTO HCIOIh-
30BaHHE HeKOTOphIX Mozeinel BITJIA, ncrnone3yeMbIX B HCCIIEIOBAaHHSX, BO3MOXKHO ISl TIOJIyYEHUs! TJIaHOBO-
KapTorpauyecknx MaTepraIoB ONpeIeICHHBIX MacIITa0oB.

Kurouessbie ciioBa: BITJIA, oprodoTomnan, nudposas Mozenb penbeda, olleHka TOUYHOCTH
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besninorHi mitameni amapatu (BITJIA)
OCTaHHIM 9acOM BIIEBHEHO 3aBOHOBYIOTH CBOE
Miclle B Pi3HHX cdepax IUBIIBHOTO XUTTS.
Jiana3oH BUKOPHUCTaHHA TaK 3BaHUX JPOHIB
MOKHa Ha3BaTH OE3MEXHHMH: SKIIO paHilie
BOHU BHKOPHCTOBYBAJINCH JIMIIE IS TIPOBE-
JICHHS BIMICBKOBHX Omepalliii, To ChOTOJHI I1¢ 1
irpaimika, i 3aci0 onepaTuBHOIO MOHITOPHHTY,
HaiHHUHA 1HCTPYMEHT BUPOOHHYHHKA Ta Hay-
koBIs [1]. Posrnsaroun BUKOPUCTaHHS Oe3i-
JIOTHHKIB, SIK HAYKOBO-TEXHIYHOTO IHCTpyMEH-
Tapilo, TO OCTaHHIM YacoM IIOCTAa€ MHTAHHS
JIOIUTLHOCTI BHKOPUCTAHHS THUX YW 1HIIUX
amapariB Ul Pi3HUX BHUIB pOOIT, 10 BILTHBAE
Ha Yac IiX BUKOHAHHA, BapTICTh Ta SKICTh
OTPUMAaHUX PE3yNbTaTIB.

3BaXKarouu Ha 3pOCTAIOYMH MOMUT BUKO-
puctanHs BIIJIA Ta 3HayHy aKkTyalbHICTH Ja-
HOTO HampsiIMy OTPUMAaHHS TAaHUX TUCTaHIiH-
HOTO 30H/yBaHHS 3€MHOI IIOBEpPXHi, Ha CHOTO-
JIH1 iCHY€ BeNHKa KiJbKICTh HAIl[lOHAIBHUX ITYy-
OJtikalliif Ta TpPUBAa€ aKTUBHHWM MPOLEC JOCIHi-
JDKEHBb. CTaHy Ta TIEPCIEKTUB PO3BHUTKY LIUX

Bcemyn

TexHoJoriH [2, 3]; MoXIHUBOCTEH GE3MiTOTHH-
KiB pi3HUX MoauGikaniil i pisHUX cdep BU-
kopucrtauns [4, 5, 6]. B Toit xe yac Gararo
indpopMarii 3a [maHUM HaANpPSIMKOM MOXKHA
3HAWTH Ha PiBHI TEMaTHYHUX OJIOTIB, peKiam-
HUX TPOMO-MaTepialliB i3 MepesikoM OCHOB-
HUX XapakTepucTuk Toro yu iHmoro BIIJIA ta
OLIIHKOIO MPOTHO30BaHOI TOYHOCTI KiHIEBOTO
pe3ynbraTy. 3ae0UTbIIOro JaHi  MaTrepiaau
IPYHTYIOTBCS. Ha HAyKOBUX JIOCTIKCHHSX 3a-
KopaoHHuX ¢axisii [7, 8, 9, 10], mia sxux
BUKOPUCTAHHS JaHUX TEXHOJIOTi Mae€ MeBHY
icTopito i He € HOBUM. MeTa X HaIlMX J0CIi-
JOKEHb — PO3pOOUTH TIEBHI METOIMYHI ITiXOIH
Ta PEKOMEHJAIIi] A0 MiArOTOBKH Ta BUKOHAHHS
pI3HHX 3aBIaHb INOJO OTPHMAaHHSA MAaHUX 3a
npornomororo BITJIA, OLiHHUTH MOKIMBOCTI Ta
MPOCTOPOBY TOYHICTh OTPHMAHHX JaHHX KBa-
JPOKONTEPIB CEpEeAHBHOTO IIHOBOTO CErMEHTY,
BHKOPHCTOBYIOUH Martepianu (OoTO3HIMaHHS B
yMOBax OJIHi€l TEPUTOPIi, 3 METOIO palioHalb-
HOTO BHKOPHCTAHHS X TEXHIYHHUX MOKIHBOC-
TeH.

00’ ckmu ma memoou 00Ci0IHcenns

JlocnikeHHs TPOBOJMINCH HA JOCIHiA-
Homy momironi XHAY im.B.B. Jloky4aeBa
(cen. [okyuaeBbcke XapKiBCBKOTO pailoHy
XapkiBcboi 067acTi).

[lepen moyaTKkOM TECTOBHX MOJIBOTIB, Ha
MOJITOHI Oyno 3akpiruieHo 14 omopHO-KOHT-
POJBHUX TOYOK. BoOHHM 3akpimutoBanuce Ha
MICIIEBOCTI KIIKaMH, a LEHTPH KiIKIB Oynn
CyMillIeHi 3 LEHTpPaM{ IMiArOTOBJIEHUX MapKe-
piB, fIKi SICKpaBO BHPI3HSUIUCH CEpel POCIUH-
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HOCTi Ta IPYHTOBOTO MOKPUBY — OiNi IjiacTu-
KOBi Tapinku. KoopamHatu OMOpHUX TOYOK
OyJi0 BH3HAYEHO JBivi (751 KOHTPOIIO TOYHO-
CTi) 32 JOTIOMOTOI0 €JIEKTPOHHOT'O TaXeoMeTpa
«Leica TCR 405». Ilnoma nocmigHOro momi-
roHy ckianae 5,3 ra. Tepuropist Mae sicKkpaBo
BUpaxeHUH penbed — Oanky. llepeBuiieHHs
MDX CaMOI0 HH)KHBOIO T2 HAlBHILOIO BU3HAUe-
HUMH TOUKamu 23,872M.
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Puc. 1 — Ilpuknag pobodoro BikHa MoOinbHOTO HoaaTKy «Pix4D Capture»
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3a IOTOMOTOI0 CHeLiali3oBaHOTO MOOi-
neHOTO Aonatky «Pix4D Capture» (puc.1) Oy-
JI0 CTBOPEHO MapIIpyT aBTOMOJHOTY HAa BHUCO-
tax 25, 50 ta 100M 3 mepekpUTTsIM POTO3HIM-
kiB 80%, Ta cepeHbOI MIBHUJIKICTIO PYXY.

OtpumaHi oTto3riMKE Oyi10 00poOIEHO
B nporpami «Agisoft PhotoScany, a moGynoBa-
Hi MOJeNi ONpalbOBYBAIUCS B MPOTPaMHOMY
komrmiekci «ArcGISy.

[lepen moyaTkoM BHKOHAHHS MOJIHOBUX
poOiT OyJI0 IPOBEACHO KaMepabHE PEKOTHOC-
TyBaHHS MICIIEBOCTI Ta TEBHI MiATOTOBYI po-
boorn. Sk mpaBmIIO, 3a JOMOMOTOI0 OH-JIAWH
KapT Ta KOCMIYHHMX 3HIMKIB HEOOXiJTHO JieTa-
JIbHO BUBYUTH MICII€BICTb, Ha SKil TUIAHYETHCS
MIPOBOJIUTH TMONHOTH. HeoOXiMHO BHBYHMTH Te-
PUTOpiI0 HAa HASBHICTH BUCOTHHX IEPEIIKOJ —
JIepeBa, JIHIT eIeKTPOMEPEK TOILO, HASIBHICTh
TEXHIYHOI Ta MUBLIBHOI 1HPPACTPYKTYpH, pe-
KUMHHIX 00’ €ekTiB. Takox Oyno 3aBaHTaXEHO B
Kell-nam’siTb CMapTQOoHY, SIKUH BUKOHYE (yH-
KIIF0 IyJIbTy KepyBaHHS 3 BimOOpakeHHSIM
TeJIeMeTpii, TePUTOPit0 00 €KTY MO 3HIMAETH-
csl, aJpKe JyKe JacTo OyBae HEJOCTATHBO SIKi-
CHHUII MOOLIBHMI 3B’ SI30K B IIEBHII MICLIEBOCTI.
Byno cnmanoBaHo mMapripyTd MOJBOTIB, MOOY-
JIOBaHO IX Yy Mporpami-IoAaTKy, 3 METOI BH-
paxyBaHHS iX 3arajibHOI KiJIbKOCTI Ta TPHBAIO-
CTi, BUBHAYCHHS ONTUMAILHOI TOYKH JUIS CTa-
pty. Ilpu ckiaganni MapmpyTy B CHeIiallbHUX
NPOTrpaMHUX 3aco0ax TaKOX BKa3yEThCS Opie-
HTOBHHW 4Yac BHUKOHAHHS TONBOTY (Micii), Ta
BUJIAE€THCS 1H(OpMAaIliifHe TOBIIOMIICHHS: YU
Moyke OyTH BUKOHAaHA I 3HOMKa, BPaXxOBYIOUH
pecypc akymyisitopa. [Ipote nanuit wac mpuo-
JU3HUN 1 TPUIYCKaE, 10 3HOMKa Oylie BHUKO-
HYBaTHCS TPU i7ICalIbHUX aTMOCHEPHUX YMO-
BaxX, TOMY, SIK HpPaBWJIO, JIO BKa3aHOTO 4acy
HeoOXiIHO nomaBaT 3-4 XB.

Crij 3BepHYTH yBary Ha MeTeopoJIoriy-
Hi ITOKa3HUKH Ha 00’€KTl mociimkeHp. Haii-
OUTBII CHPUATINBA — TeIJIa, siCHa Oe3BiTpsHA
Morojia, aJpke MPH MOHWKEHHI TeMIeparypu

abo mopuBax BITpY aBTOHOMHHH uyac pobotu
BITJTA 3Hau4HO 3HWXKYETHCA. SIK TIPaBUIIO, TEM-
IepaTypHi peKUMHU pOOOTH IPOHIB HABEACHO Y
KepiBHHULITBaX KOpHCTyBaua. J[yxe BaKIUBUM
€ oOpanuit 9ac mpoBeneHHS (HOTO3HIMAHHS:
SKIIO0 3HOMKa, HAIPUKIIAJ, CiTbCHKOTOCTIONap-
CBKOTO TOJIsI BUKOHYETHCS HA 3BUYAHY ONTH-
YHY Kamepy, To OaxkaHo, mo0 Oynu BiACyTHI
TiHI B JICOCMYyT, XMap Ta IHIIHX 00 €KTIB;
IIpH 3HIMaHHI SIPiB, APYKHO-OATKOBHX CHCTEM
TOIO, HEOOXiJHO IUIAHYBaTH Yac TIOJbOTIB
TaKUM YHUHOM, 1100 COHAYHE CBITIIO MaJaJio Ha
EKCITO3UIIII0 CXIITY, HE CTBOPIOIOYHN TiHEH BCe-
penuHi sipy. Edekr TiHi, mpu poOorti 31 3BU-
YaHOI0 KaMepOr0, CTBOPIOE HEPiBHOMIpHE
OCBITIIEHHSI 00’€KTy, IO BIUIMBAaE Ha SKICTh
nepenadi KoJbopiB Ta MOXE HETATHUBHO BILIH-
HYTH Ha pe3yibTaTH 00poOKH, aHalli3 OTpUMa-
HUX JaHUX, T OIIHKY iX pe3yibTary.

[Ticns mpoBeneHHs HEOOXIMHWUX IiATO-
TOBYMX KaMepallbHHUX Ta TIOJBOBUX pOOIT,
Hepil HiK PO3MOYaTH MOJBOTH B aBTOMAaTHY-
HOMY pEXHuMi, HEOOXiTHO 3pOoOUTH MPOOHMIA
3aIlyCK JpOHA B PyYHOMY, KEPOBAaHOMY PEIKH-
Mi, 100 MepeBipuTH: HOro TOTOBHICTH IO BU-
KOHAHHS 3aBJaHHs, BiJICYTHICTH 3001B, 4H €
MOTOKH TIOBITps (BiTEp) Ha TMEBHUX BHCOTAX.
[epexoasun 10 MONBOTIB B MPOrpaMHOMY (aB-
TOMAaTUIHOMY) PEXUMI, CIiJI 3aBXKAH OYTH TO-
TOBUM J0 MOJIMBHX TE€XHIYHHX 3001B, KOJIH
JPOH HE CJiJlye 3aJaHOMY MapUIpyTy Ta Hama-
raeTbesl «yneTiTmy. B Takux Bumagkax Tpeba
HETaifHO BMHKATH PEXHUM PYYHOTO KEpyBaHHS
1 HampaBIsATH HOTO /IO MMyHKTY CTapTy 4H Oy/b-
SIKOTO Oe3MevyHoro Miciist BpyuHy. Ha mpaktumi
Taki 3001 TpPAIUISIOTBECS ONWH Ha JIEB’STh-
JECATh TONBOTIB (BUKOPUCTOBYBAIH JIPOHU
DIJI «Phantom 2 Vision+», «Phantom 3 Ad-
vancedy, «Phantom 4 Pro»; cmaptdonu HTC,
Samsung, Lenovo, Meizu). Ilyxe cki1agHo
BCTAHOBUTH 3aKOHOMIpHICTh JaHUX 300iB,
aJKe eKCIIePHUMEHTAIIbHO BUKOPUCTOBYBAINCH
pi3Hi koMGiHarti apor+tramker [11].

Pe3ynomamu docniodicens

Sk BKe 3a3HaYaIOCs, OTPUMaHI 3HIMKH
M0 KOXHIH i3 Miciit Oymo oOpobiieHO B Tpo-
rpami «Agisoft PhotoScan». OcHoBHuM 3a-
BIAHHSAM JaHOTO TPOrPaMHOTO TPOAYKTY €
nobyznoBa udposux 3D moxeneil, BUKopuc-
TOBYIOUM NUGPOBI (HOTO3ZHIMKH, IO pealizy-
€THCSI 3aB/ISIKA HACTYITHOMY airoputMy. «Pho-
toScan» 3HaxonuTh cIinbHI TOYKH QoTorpadii
1 M0 HUX BU3HAYA€ BCI MapaMeTpH Kamep: Io-
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JIO’)KEHHSI, OPIEHTAIIIF0, BHYTPIIITHIO T€OMETPIt0
(oxycHa BincTaHb, mapameTpu IUCTOpCil i
T.11.). dami Oynyerbcst NIUTBHUNA MacHB TOYOK
Ha OCHOBI fIKOro OyayroTbcsi nupoBi Mozeni
micesocti (UMM) Ta undposi Moneni pemnb-
edpy (LIMP) 3 moxnusictio ix 3D Bisyamizariii
(puc. 2). Bci omepariii BUKOHYIOTBCSI B aBTOMa-
TUYHOMY PEXHMi, B 3aJIEKHOCTI BiJ HamalTy-
BaHb BUKOHaBIIeM. [Iporiec 00poOku maHux
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Puc. 2 — [llinsHuif MacuB TOYOK, cTBOpeHHit B «PhotoScany

JIy’)Ke TPUBAIMK 1 3aJICKUTh BiJl MOTY>KHOCTI
KOMIOTEPHOI TeXHiKH, 00’€My BXiIHUX AaHUX
Ta SKOCTI BUXITHUX Mozeei [12].

«Agisoft PhotoScan» Hamgae MOXITHBICT
BHUKOHATH reorpadiuyHy HpuB’s3Ky MOZAENi 3a
paxyHOK BH3HA4YCHHS OMOPHUX TOYOK. B Ha-
HIOMY BUTIQJIKy TaKOi1 MPUB’SI3KKW HE BUKOHYBa-
JIOCh, 3 METOIO JIOCII/KEHHSI TOYHOCTiI OOpTO-
Bux GPS-mpuiimadiB 0e3miIOTHUKIB (cucTeMa
«WGS 84 / UTM zone 37N») npu BUKOHAHHI
3a3HaYCHUX POOIT.

Hactynuuii eran o0OpoOku mudpoBux
JIAHUX BUKOHYBAaBCS B IPOTPaMHOMY KOMILIE-

kci «ArcGIS» [13]. Orpumani IIMP Ta opTo-
(hoTOTUTaHN CITIBCTABISLTUCS 3 OMOPHUMH TOY-
kamu (puc.3). OprodoTorian HeOOXiTHUH I
Bisyamizanii micrerocti, [IIMP — nae moxiu-
BiCTh BH3HAYUTH 3HAYCHHS KOXKHOTO ITIKCEIs
no BucoTi (H). Sk i odikyBanoch, He BCi KOHT-
POJIbHI MTYHKTH CITIBITAJIH 3 iX 300pakeHHSAM Ha
optodorormiani (puc. 4).

BukonaBmm HM3Ky omepauiii Oyio mo-
piBusiHO KoopauHaTu (X, Y, H) omopHux my-
HKTiB 3 BIATOBIIHUMH KOOpPAWHATAMH LIUX Ca-
MUX IIyHKTiB, 300paxenux Ha L[IMP. Ilpu ana-
73l Ta NOAAJBLIMX PO3PaxyHKax 10 yBaru

Puc. 3 — Opodororian 3 KOHTPOJILHUMH ITyHKTaMU
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Opanucst  pe3ynbTaTH  CPOPMOBAHOTO B
«Agisoft PhotoScan» 3BiTy mpo moGymoBaHi
MOJIel Ta OTPTO(OTOIIAHH, & CaMe — MICIIe
pO3TalIyBaHHS KaMepH Ta MEPeKpUTTs 300pa-
xeHHs1 (puc. 5). I[lpakTuka mokasye, mo mnpu
IJIaHyBaHHI MIcCii aBTOTIOIBOTY MPH 33JaHOMY
nepexputi GpoTto3HiMKiB 80%, dhakTHdHE mepe-
kputTa Mae xonuBaHHA 70-90%. [lany 3ako-
HOMIPHICTh BIJICHIJIKyBaTH IyK€ CKIIATHO, 3a
4epry Iie MOSCHIOEThCS HEJONMIKaMH MPporpaM-
HOTO 3a0€3MeYeHHs K JJisl yIpaBiiHHS (MOOi-
TBHI TonaTku), Tak i npommBku BIIJIA Ha ma-
HOMYy eTami iX ekcrutyatamii. [Ipote, cmig 3a-
3HAQUUTH, L0 3 OHOBJICHHSMH MPOTPAMHOTO

3a0e3neyeHHs (DYHKI[IOHATbHI  MOXKITUBOCTI
BHUKOPUCTOBYBAaHOI'O 1HCTpyMeHTapito 31e0i-
JIBIIOTO TMOKPAILyIOThCsl. ToMy 3 aHami3y BU-
KITIOYaINCs KOHTPOJBbHI MYHKTH, MiCIETOJIO-
JKEHHS SIKUX TIOTaJalii B 30HY <7 (MEPEKPUTTS
menmre 70%). OdeBuaHO, MO TaKi 3HAYECHHS
MaroTh Kpai poO0d01 IIIONHHH, IO € JIOTIYHHM
SIBHITICM.

PozpaxoBaHo cepemHi abCONIOTHI MTOXH-
OkH (fusecp), CEpelHI NOXHMOKM IO BHCOTI
(AHcep), cepenni KBaapaTH4HI MOXHOKH ILIa-
voBi Ta BrucoTHI (CKII), BU3HaUYEeHO MiHIMah-
HI Ta MaKCHMajbHI 3HadeHHS aOCOIIOTHOI

(fa60.minv faﬁc.max) Ta BHMCOTHOL (AHmina AHmax)
moxuoOokK (Tabi.).

Puc.4 — ®parmeHT 300paKeHH] KOHTPOJILHOTO MYHKTY Ta 3aKpiIUICHOTO MYHKTY Ha MiCIIEBOCTI
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m>9
m9
w8
m7
w6
w5
4
3
m2
m1

1
50 m
Puc. 5 — Micue po3ranryBaHHs KaMepH Ta MEPEKPUTTS 300pasKeHHS
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Taoanus
IMoka3HMKHU TOYHOCTi OTPUMAHUX pe3yJbTATIB
MOlIeJ'Il) BILJIA faﬁc.cp. AHcep. nncaﬁ?laa CAlf_IH faﬁc.min faﬁc.max AHmin AHmax
Bucora 3niManas 25m
Phantom 2V+ === --= --= --- --- --- --- ---
Phantom 3 Adv 0,319 0,388 0,382 0,455 0,102 0,766 0,007 0,761
Phantom 4 Pro --- - - ---
Bucora 3niMmanas 50m
Phantom 2V+ 2,491 -0,011 2,711 0,265 1,509 4,311 -0,008 0,543
Phantom 3 Adv 0,391 0,044 0,439 0,240 0,095 0,657 -0,007 0,304
Phantom 4 Pro 1,315 -0,384 1,799 0,658 0,558 5,157 0,001 -1,102
Bucora 3niMmanns 100m
Phantom 2V+ === --= --= --- --- --- --- ---
Phantom 3 Adv --- - - ---
Phantom 4 Pro 1,449 -0,508 1,784 0,787 0,629 4,738 -0,092 -1,901

3 mpezacTaBiIeHOi TaOMUII BUAHO IO HE
MO BCIX MICIsIX BAAJIOCS OTPUMATH PE3yJIbTar,
IO TIOSICHIOETHCS HENOCTATHIM IMEPEKPUTTSIM.
Janwii HeAOJIK BUSBUBCSA MPH aHANi31 JaHUX
(nepexpuTts 3a 3BiToM <7). B 1bomy € oana 3
0co0IMBOCTEH BUKOHAHHS TIEBHUX BH[IB POOIT
3a momomoror BIUIA. Tlo cyri, e «4opHHI
AIUK», 3 00MEKEHOI0 MOXKIIMBICTIO Bizyalliza-
il OTpUMaHUX pe3yNbTaTiB. BinmbuicTs Hemo-
JKiB MOKHA BU3HAYHTH JIUIIE Tix 9ac oOpoo-
KU Ta aHaJli3y OTPUMaHHUX JaHUX.

[MpocniakyBaTH SIKYCh NIEBHY 3aKOHOMi-
pHICTH B 3ayiexHOCTI «Mozenb BITJIA / Bucora
3HIMaHHA» TaKOXX BAXKKO, a/DKE BICYTHI IIO-
BTOPHOCTI BHKOHAHHSI IMOJIBOTIB, III0 B CBOIO
YEepry MOSICHIOETHCS 1 €KOHOMIYHUMH YHWHHH-
KamH. B cepennpoMy TpHBamicTh poOOTH KBa-
JPOKOTITEPIiB 3a3HAYEHUX MOJIeNel 0e3 Bpaxy-
BaHHsI 30BHIIIHIX BIUIMBIB (TeMIeparypa IMoBi-
Tps, BiTEp, TPUBAIICTH iHIIiaNi3allii Ta KaJio-
pyBanHsi) 20-27XB. Bijl OJIHOTO €IECMEHTY JKUB-
nenHst (akymynstopa). s 3amanoi Teputopii
yac 3HIMaHHI MiCili Ha BUCOTI 25M CTaHOBHB

mpubam3Ho 25-35%B., 50M — 10-15xB., 100M 7-
10xs.

3 aHamizy OTPUMAaHMX MJaHUX MOJXKHA
3poOWTH BHUCHOBKH, WIO TUIAHOBI TMOXHOKH
OTpHMaHi 3a pe3yibTaTaMd 3HIMaHHSI 3
«Phantom 3 Advanced» na Bucotax 25 ta 50m
BiZMOBiMat0Th TOouHOCTI MacmTaldy 1:5000, a
IO CTOCYEThCS BHCOTHHX HMOXHOOK, BPaXOBY-
104M penbed, TO JaHa TOYHICT TOMyCTUMA JUIS
moOyIOBY TOPU3OHTAJIEH i3 TIepepi3oM pembe-
¢y 1-2m, mo Biamosigae macmradam 1:5000 —
1:1000 [14]. Ilomo naHuX, OTPUMAHUX 3
«Phantom 4 Pro», To pe3ynbTaTi 3HIMaHHs Ha
BrucoTax 50 ta 100 M moka3yoTh, 10 OTPUMaHi
IUTAHOBI TOXHOKH JOMYCTHMI TPU MOOYJOBI
wianiB mMacmrady 1:25000, a BucOTHA MOXUO-
ka Bignosinae macmrady 1:5000 3 mepepizom
penbedy Sm. lllomo aHamizy sSKiCHHX HaHUX
JIMIIIE TI0 OZHIH BUCOTI momsoTy S50M «Phantom
2V+», To MoxnOKa IUIaHOBA BHIIA 32 TOYHICTD
macmtady 1:25000. B Toif ke wac BHCOTHa
noxubka € adamoriuHoro 3 «Phantom 3
Advanced».

Bucnoexu

Ha nanomy ertami JocCiijpkeHb PoO3po0-
JICHO TEBHI METOJWYHI MiAXOAU Ta PEKOMEH-
nmamii moxo excruryaramnii BIUIA. TIposeneno
3HIMaHHS JTOCIIHOTO MOJITOHY PI3HHUMH MO-
JIeTISIMA KBAJPOKOMITEPIB HA PI3HUX BHCOTAX Ta
MPOBEJICHO aHAII3 OTPUMaHMX JaHuX. BeraHo-
BJICHO, 1110 BUKOPUCTAHHS MOJIEJIECH CepellHbO-
ro LIHOTO CErMEHTY, SIKi BAKOPUCTOBYBAJIUCH Y
JTOCITI/DKEHHSIX, MOXKJIUBE JUISI OTPUMAaHHS Ij1a-
HOBO-KapTorpadiuHoro matepiany macmrady
1:5000 Ta Tomomanie Macirabiz 1:5000 —
1:1000 3 mepepizom penbedy 1-2m. Illomo
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OTPUMAHMX MOXUOOK, sKI BIAMOBITAIOTH Mac-
mrady 1:25000, To MOKHA 3pOOUTH BUCHOBOK,
110 BUKOPUCTaHHS OTpuMaHux naHux 3 BITJIIA
JAHOTO TUIYy HE € JOUIJIbHUM Ul 1oOyJ0BH
KapTorpadiuyHoro marepiaigy Takoro MacliTa-
Oy. Hapasi TpuBae mpomec o0poOku marepia-
7iB QOTO3HIMAHHA Li€i )X TepUTOpii, mpoTe B
mporieci ix 0OpoOKHU B MPOrpaMHOMY KOMITICK-
ci «Agisoft PhotoScan», oprodoTorianu Ta
LIMP OynyTh mpuB’s3aHi J0 KOOPIAUHAT OTIOP-
HUX IyHKTIB, IO JaCTh 3MOTY MOBTOPHO OIIi-
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HUTH TOYHICTh OTPUMAHUX JaHUX, BUKOPUCTO- BYIOYH KOHTPOJIbHI ITyHKTH.
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