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DEVELOPMENT OF A METHOD FOR CREATING AND UPDATING
THE CARTOGRAPHIC BASE USING SPACE IMAGES FROM
«SUPER VIEW-1» SATELLITES

Abstract. Data obtained by remote sensing of land (remote sensing) from space, at
this time in the world are widely used to create orthophotos in solving the following
tasks: creating inventories and land management; creating and updating maps;
planning and management of municipal territories; general monitoring of
territories; in architecture and construction; in geological works; in design and
survey works; when creating a basic cartographic substrate for various
applications. The article presents the authors' views on the possibility of using Earth
Remote Sensing data from the «SuperView-1» satellites to create and update
cartographic bases based on the capabilities of the NSFCTC. The advantages of
using digital orthorectification technology based on space images are presented.
The technical characteristics of the SuperView-1 satellites and UNSPI-8.2 receiving
station, which makes it possible to receive data from satellites are provided. The
algorithm and results of practical experiment for orthophotos creation on a scale of
1:10,000 using space images from SuperView-1 satellites are presented. In general,
the data from SuperView-1 satellites have been shown to be suitable for creating
orthophotos on a scale of 1:10,000. The application of this technology to create
digital cartographic support of territories on the basis of space survey materials
will significantly reduce the cost of obtaining planning and cartographic materials,
which in turn will reduce the time and cost of designing spatial data infrastructure,
preparation of relevant documents for spatial planning. At the same time, it is
possible to update planning and cartographic materials by monitoring and
adjusting their changes.

Keywords: Earth Remote Sensing; space images; orthophoto; topographic and
geodetic information
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! HanionanpHuiA EHTp yIpaBIiHEA Ta BUIPOOYBaHb KOCMIYHHX 3ac00iB, M. Kuis, Ykpaina
2Tonicekuit HarionansHuii yHiBepeutert, M. Kutomup, Ykpaina

PO3POBKA METOJUKHU CTBOPEHHSA I OHOBJIEHHSA
KAPTOI'PA®IYHOI OCHOBH 3 BAKOPUCTAHHAM KOCMIYHHUX
3HIMKIB BIJ CYITYTHUKIB «SUPER VIEW-1»

Anomauin. Jlani, ompumani wasixom OUCmManyiino2o 30noyeanns zemai ([33) 3
KOCMOCY, Ha yell uac y ceimi 3Hauuiiu OOCUMb WUPOKe 3ACMOCYSAHHS OJis
CMBOPEHHS OPMOMOMONIAHIE y BUPIUEHHI HACMYNHUX 3080aHb: CMEOPEHHS
Kaoacmpié ma 6e0eHHs 3eMIeyCMmpOI;, CMBOPEHHs Ma OHOGIEHH Kapm,
NIAHYBAHHSA ~MA  YNPAGNIHHA — MYHIYUNAIbHUMU — TMEePUMOPIAMYU,  3A2aNbHUL
MOHIMOPpUHZ Mepumopit, 6 apximexmypi i OyOiHUYMSEI, Y 2e0A02IUHUX poOOMax; y
NPOEKMHO-BUULYKYBAIbHUX pObOmax; npu cmeopenHi 06a3z060i kapmoepagiunol
nIOKNAoOKu 01 pisHux 000amkie. Y cmammi 6uxiadeni nocusiou asmopié Ha
Modicnugicmy  suxopucmanus oanux J{33 6i0 cymymuuxie «SuperView-1» 0as
CMBOPEHHs | OHOBNeHHS Kapmocpapiunux ocros, uxooauu 3 icnyouux 6 HIJYBK3
Mooicnusocmeti.  Buxnadeni nepeeacu  SUKOPUCAHHA — MeXHON02iT  yugpogoi
opmopexmugpikayii Ha  OCHOGI  KocMmiunux  3HiMKie. Haolawi — mexwiuni
Xapakmepucmuku cynymuuxie cepii «SuperView-1» ma nputimansnoi cmanyii c
VHCIII-8.2, wo 30iticnioe ompumanns oanux 6i0 Hux. Hagedeno anecopumm ma
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pesyiomamu  NpOGeOeHHs.  NPAKMUYHO20 — eKCnepumenmy  Oisl  CMEOPEHHs
opmogpomonnanie macuma0dy 1:10000 na 6a3i UKOPUCMAHHA KOCMIYHUX 3HIMKIG
6i0 cynymuuxie «SuperView-1». /Josedeno, wo 6 yinomy Oami, ompumani 3
cynymuuxie «SuperView-1», € npuoamuumu O CMBOPeHHs OpmMoomonianie
macwmady 1:10000. 3acmocysanna 3a3nauenoi mexHon02ii cmeopeHHs yugpoeozo
Kapmozpagiunozo 3abesneyenis mepumopii 3a Mamepianamuy KOCMiuHol 3oMKU
003601UMb ~ 3HAYHO — CKOPOMUMU  GUMPAMU  HA  OMPUMAHHS — NIAHOGO-
Kapmozpagiunux Mmamepianis, wo y 6ol uepey 3a0e3neyums CKOPOUeHHs.
MepMIHI6 Mma 6UMpam HA NPOeKMySants IHppacmpykmypu npocmoposux OaHUx,
ni02omoeKy 6i0N0GIOHUX OOKYMEHMIS OJisi MePUmopiaibHO20 NIAHYEAHHSI.
Knrouosi  cnoea: Oucmanyiiine  30HOY6aHHS — 3eMii;  KOCMIUHI  3HIMKU;
opmocgomonian; monoepago-zeode3uyna inpopmayis

DOI: https://doi.org/10.32347/2411-4049.2022.1.89-101

Beryn

Optodororurann sk ¢pororpadiuHuil TUIaH MICIIEBOCTI HA TOYHIM TE€OIC3MUHIM
OTopi, OTPHUMaHUH NUIIXOM aepoOTO3HOMKH 3 TOAAIBIINM TIEPETBOPEHHIM
3HIMKIB 3 IICHTPaJIbHOI MpPOEKIii B OPTOrOHAJbHY 3a JIOMOMOIOK METOIy
oprotpanchopmyBaHHs, Oyau po3podieHi me B cepeanni 60-x pp. 20 ct. OTpumani
3HIMKH JO3BOJISTA CKJIACTH OpTO(OTOIUIaH Ha Oyab-Ki paloHH, IO iCTOTHO
PO3IIUPSUIIO BXKUBAaHHS aepo-(pOoTO3HIMAIBHUX MaTepialliB Mpu TonorpadivyHux,
TCOJIOTIYHMNX Ta iH. MPOEKTHO-AOCTITHUIBKHX poboTax. OCHOBHHUM HEIOIKOM
poBeIeHHs aepodoTo3itomkn Oya i JOCTaTHRO BEMKa BapTiCTh Ta OOMEKEHICTh
pailoHy MTPOBEJIEHHS 3HOMKH.

ChOro/iHi B KOCMOCI TIPAIIOIOTh JICCATKH anapartiB Pi3HUX THITIB, 110 BUKOHYIOTh
30ip JaHWX PI3HUMH JAWCTaHIiHUMEH Metonamu. Cepeln HHX 3HA4YHY pOIb
BiZIIrpaloTh KOMEPIIiKHI amapatv, 3HIMKH SIKMX JOCTYIHI JUIi BUKOPHUCTAHHS HE
TUTBKH YPSJOBUM Ta BIICBKOBHM CTPYKTYpaM, a i NIMPOKOMY KOJTy KOPHCTYBadiB.
Jani, oTpuMaHi IUIIXOM TUCTaHIIHHOTO 30HyBaHHs 3emii (/[33) 3 kocmocy, Ha
meil vac y CBITI 3HAHIUIM JOCUTH IIMPOKE 3aCTOCYBAHHS JJIsl CTBOPEHHS
opTo(OTOIIIaHIB Y BUPILICHH] HACTYITHHUX 3aB/IaHb:

* CTBOPEHHS KaJIaCTPiB Ta BeIEHHS 3€MJIEYCTPOIO;

* CTBOPEHHS Ta OHOBJICHHS KapT;

* [UTAHYBaHHS T4 YIPaBIiHHS MyHIIHUIAIEHUMH TEPUTOPISMHU;

* 3arajbHUN MOHITOPUHT TEPUTOPIH;

* B apXiTeKTypi 1 OyAiBHULITBI,

* y TEOJIOTIYHUX POOOTaX;

* y IPOEKTHO-BHUIITYKYBaJIbHUX POOOTAX;

* [IpK CTBOpPEHHI 6a30B01 KapTorpadiuHOi MiIKIa KK I PI3HUX JOJATKIB.

OproTtpanchopMyBaHHS yCYBa€ CIIOTBOPEHHS Ha 3HIMKY, 00yMOBIIEH] penbedom
MICIIEBOCTI 1 BIIXHJICHHSIMH OCi (hoToanapara BiJl BepTukami mnpH 3iiomir. Ludposi
opTo(OTOMJIAHN Ta CTBOPEHI Ha iX OCHOBI LM(POBI MOJIENi TEPUTOPi € OCHOBOIO
U1l CTBOPEHHS Ta BeieHHs reoingopmaniitHux cucreM (I'IC) pi3HOro npuzHaueHHs:
CLIIbCHKOTOCITOIAPCHKUX 3€MeJIb, NUISHOK, BIABEICHHUX IS OYyJIBHHUIITBA, 3€MEJb
JIEpKaBHOI Ta MPUBATHOI BJIACHOCTI TOILIO.

IocTtanoBka mpodaemu. OAHUM 3 HaWBKJIMBIIINX HANPSMKIB €()EKTUBHOTO
pO3BUTKY YKpaiHM Ta ii perioHiB € 3a0e3ledyeHHs palioHaIbHOI OpraHizarii
TEPUTOPIHA, SKY HEMOXIWBO 3HIHCHUTH Oe3 HAsSBHOCTI €IMHOI aKTyali30BaHOL
uudpoBoi TIaHOBO-KapTorpadiuyHoi ocHoBU. HeoOXigHICTh CTBOpEHHS IMJIaHOBO-
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KapTorpadigHOi OCHOBH IS BEJIEHHS IEP>KaBHOTO 3eMEIFHOT0 KaJacTpy Ta 00Ky
00’€KTiB HEPYXOMOCTI Ha 3eMJISIX Ta BIAMOBIAHUX TEPUTOPISX OyIO BU3HAYCHO Y
3akoni Ykpainu Big 13.04.2020 p. Ne 544-1X Ta nocranosi Kabinery MiHicTpiB
VYkpainm Bix 26. 05. 2021 p. Ne 522 [1, 2].

AHaJi3 ocTaHHIX Aocaikenb i myOJaikamiii. Anamiz octaHHIX myOmiKarii
MoKa3ye, 10 BOHM Malll «3arajbHy MLIJILOBY CIPSIMOBAHICTH», B OCHOBHOMY
CTOCYBAJHMCh 3aralbHUX NHTaHb, HANPHUKIAJ, TaKuX K (OpPMyBaHHS
iH(PACTPYKTYypH TEONMPOCTOPOBUX  JAaHWUX, TOMOrpaigyHOTO MOHITOPHHTY,
CTBOPEHHS €TAIIOHHOI MOJielli TonorpadiuHux AaHUX, 1 He MaJlHl «BY3bKY LIJIbOBY
CHIPSIMOBAHICTBY» MIPAKTUYHOTO XapakTepy [3, 4, 5, 6].

@opMyJI0BaHHSA 1ijTed cTaTTi (MOCTAHOBKA 3aBAaHHsA). MeTol0 CTaTTi € Ha
ocHoBi HasBHUX B HITYBK3 cui ta 3aco0iB ajis npuitomy Ta 00po0Oku ganux /133
BiJl CYIMyTHHUKIB «SuperView-1» OLIHUTH MOXJHBICT iX BUKOPHUCTAHHS IS
CTBOPEHHS I OHOBJICHHS KapTorpadiqHoi ocHOBH. /[ OIIHKKM MOXIIMBOCTEH Ta
BU3HAYCHHS ITOKA3HUKIB TOYHOCTI TNepea0adyuTH TPOBEIEHHS NPAKTUYHOTO
EKCIIEPUMEHTY 31 CTBOPEHHS OpTO(OTOIUIAHIB 3a MarepiajlaMi KOCMIYHOI 3HOMKH
BiJl CyITyTHHKIB «SuperView-1», orpuMaHnx Ha npuiiManbRy craniio HI[YBKS.

BuxnanenHst o0CHOBHMX MaTepiajiB J0CaiTKeHb

HasBHa y nepkaBHUX opraHax Tomorpado-reofe3ndHa iH(opmaris TOBHHHA
BIJIMOBIIaTH peaybHii OOCTAHOBIII Ta PETYJAPHO OHOBIOBATHUCH. lle HamacTh
MOKJIMBICTh MIATPUMYBATH i y aKTyaJbHOMY CTaHi i 3a0e3me4uTh e(eKTHBHE
BUPILLICHHS HU3KH BXIIMBHX 3aBJlaHb, HAPUKIIA/, TAKUX K 3€MJICBIOPSIIKYBaHHS,
MicTOOYIIBHHUIITBO Ta MPOEKTYBaHHA 00’ €KTIB OYiBHUIITBA, BUPIIIIEHHS MAalfHOBUX
BiTHOCHH, OIEPAaTUBHOTO KEPIBHUIITBA TEepUTOpisMU. KpiMm TOro, mnoTpiOHO
3a3Ha4YMTH, IO JIOCI HAasiBHA OLIBIIICTE TOMOrpadivHUX MaTepialliB MpeacTaBiIeHa Ha
ManepoBUX HOCISX, IO CYTTEBO YCKIAAHIOE (OPMYBAHHS €IWHUX IPOCTOPOBUX
JIAHWX PETIOHY Ta HE JO3BOJISIE BAKOPUCTOBYBATH CYYacHi KOMIT IOTEpHI TEXHOJOT1l
JUIsL BUPIIIICHHS TPOEKTHUX, BAPOOHMYUX Ta YNPABITHCHKHUX 3aBJIaHb.

SAx Oyno 3a3HadeHO BuIle, OPTO(OTOIUIAH MOXE OyTH OTPUMAaHHU pPi3ZHUMH
crocobaMu: IIIsIXoM U poBoi 00poOKH KOCMIYHUX 3HIMKIB, a8PO3HIMKIB, & TAKOXK
3HIMKIB, OJIep)KaHUX BijJ Oe3MIOTHUKIB. TexXHOJOTrisI MUPPOBOT OpTOpeKTH]iKamii
AepOKOCMIYHUX 3HIMKIB Tiepedavae 3iCHeHHST HACTYITHHUX TPOIIeyp:

* BUKOHAHHS 3HOMKH 3 ITepeKpUTTAM (3a3Budaii 60% y3moBxk Mapmpyty i 30% —
MDK MapHIpyTamn);

* reojie3WvHa MPUB’sI3Ka 3HIMKIB 32 JIOIOMOTOF0 HAa3¢eMHHUX KOHTPOJIBHUAX TOYOK;

* moOymoBa nupoBoi MOJEIi peabedy;

* BHKOHaHHA opropekTH®ikanii i (HopMyBaHHS OCTATOYHOTO NPOIYKTYy —
OopTO(OTOIIaHY Y BUTIISII TUPPOBOT MO3ATKH OPTOTPaHC(HOPMOBAHUX 3HIMKIB.

OcTaHHIM 9acoM Yy CBiTi y sIKOCTi 6a30B0O1 OCHOBH JJIs 320€31I€UCHHS BUPIIIICHHS
3aBIaHb TonorpagiuHoro xaprorpadyBaHHs Ha NEpIIMH IUIaH BUHANIIM KOCMIYHI
3HIMKHA. J[0 OCHOBHMX TiepeBar BUKOPHCTaHHS CYNYyTHHKOBUX nanux [I33 y
kapTorpadii cinij BiTHECTH HACTYIIHI:

* HasfBHICTh 3HA4YHOI KiJbKOCTi cymyTHHWKiB J[33 Ha opOiTi, B TOMYy 4mcIi
kocMiuamx amapariB (KA) 3 xapakTepUCTHKaMH BHCOKOTO Ta ITOHAJ BHCOKOTO
PO3pi3HEHHS, 110 3a6e31euy€e BeMKUA BHOIp JAaHUX 3 PI3SHOMAHITHUMH ITapaMeTPaMH;

* MiJBUILEHHS TOYHOCTI NO3UIIOHYBaHHS 0€3 TONBbOBOI MPUB’A3KH 10 1-5 M;

* BHCOKA OIEPATUBHICTh OTPUMAaHHA PE3YJIbTaTIB 3HOMKH;
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* HHU3bKa BapTicTh maHmx /33 Ta BuTparT Ha iX 0OpOOKY y MOpIBHSAHHI 3
aepo(oTO3HOMKOIO Ta re0Ie3NTHUMH METOIAMH.

Lle oOyMoOBIIOE HNOUINMBHICTH 3alydeHHsl cynmyTHHKiB J[33 ans BupimieHHs
3aB/aHb TOMorpadigHoro KaprorpadyBaHHs.

HITYBK3 na meii gac € emuHOI0 B YKpaiHi oprasizaii€ro, o 3abe3rnedye Bech
CIIEKTP 3aXO[iB 3 €KCIUTyaTallii KOCMIYHMX CHUCTEM Pi3HOTO MpPU3HAYCHHS, 30KpeMa
TUCTaHIiiHOTO 30HMYBaHH 3emii. [licmsa mposeaenoi y 2018 porti y ¢imii HITYBK3 —
LenTpi npuiiomy Ta 00poOKH criertianbHol iH(popMaIii Ta KOHTPOII0 HaBITAIIHHOTO
nons (LIIOCI Ta KHIT) mozaepnizanii yHiBepcanbHOI Ha3eMHOI CTaHLil IPHAOMY
inpopmanii YHCIII-8,2 (posramoBana y c. 3amicui, JlyHaeBeupkoro p-Hy,
XMeIBHHIBKOI 00JI.) 3’SBHIIaCh MOXKIIMBICTH OTpuMyBath iH(opmamito /33 Bifg
cymyTHHKIB cepii «SuperView-1» (01, 02, 03, 04) Ta iHIIMX CYNyTHUKIB THITY
SuperView. Bcranosnene y cranuii YHCIII-8,2 HOoBe mporpamHe 3a0e3reucHHs
JIO3BOJISIE 3A1MCHIOBATH JEKOTyBaHHS, PO3IIAKOBKY MPUUHATHX CTaHIli€r0 manux J[33
3 paAiOMETPHYHOIO KOPEKIIIEI0 Ta CHCTEMHOIO T€OMETPHYHOIO KOPEKIIIEI0 OTPHMAaHNX
nanux. Cranuis npuiiomy ingopmanii YHCIII-8.2 npusHadeHna uist 37iHCHEHHS
puiioMy, AeMOIYJIAIIL, peecTpallii i mepeaadi it IoAaIbiIoi 00poOKH CHTHAIIB 3
KA 133 «SuperView-1» B X-miamna3oHi Ta BAKOHAHHS HACTYITHHUX (YHKIIii:

* HaBeJeHHs aHTeHH Ha KA 1 cynpoBif #oro mif 4yac ceaHncy 3B's3KY;

* mpuiioM pagiocuraany KA i mepeTBOpeHHs HOro B CUTHAI TPOMIXKHOT 4aCTOTH;

*  IEMOMYJISIIisI IPUHHATOTO IHPOPMAIIIHHOTO CUTHATY MPOMDKHOI 9acTOTH Ta
MEPETBOPEHHS HOTo B OITOBUH MOTIK;

* peectpaiis iHpopMallii B TeMITi TpUioMy;

* oOmepaTHBHE KEpYBaHHS pPeXHMMaMu POOOTH CTaHLIl Ta JOKyMEHTYBaHHS
PE3YNIBTATIB KOHTPOJIIO 1 SIKICHUX TTOKa3HUKIB IPUAOMY iH(pOpMaIlii.

OcHoBHi TexHiuHI xapaktepuctuku cranmii YHCIII-8.2 naBeneni y Ta6n. 1, a
3oBHimHIM Burisia craniii YHCIII-8.2 ta ii anapatHoro 3ainy HaBejeHo Ha puc. 11 2.

Tabnuus 1 — OcHoBHI TexHiuHI Xapaktepuctuku crannii Y HCIII-8.2

HaliMeHnyBaHHS XapaKTepUCTUKU 3HaueHHs

1 Tun antenu J3epkanbHo-
napaboJiiuHa

2 JliameTtp J3epKajia aHTeHH, M 12

3 Hdiama3zon pobouwnii yacrtor, I'T1g 7,700-8,500

4 Tlonspu3ariisi BXiIHOTO CHTHATY Kpyrosa npasa,
KpPYroBa JiiBa

5 KinbKicTh KaHaNIiB IPUHOMY JTaHUX KOPHCHOTO 5

HAaBaHTAXKECHHSI

6 Tum MomyJsLii, MBUAKICTH MpuoMy iHGOpMAaITii BPSK, QPSK, OQPSK,

UQPSK, AQPSK, 8PSK

7 llIBuakicTe npuiioMy maHux, M6/c 10 500

8 llupuHa giarpaMu CpsIMOBAaHOCTI, KYT. XB. 13,5¢1,5

9 Ynpasmiaas AC [IPOrpaMHe, Py4He

10 Tum onoOpHO-TIOBOPOTHOTO IPUCTPOIO a3UMYyTaJIbHO-
KyTOMICTHa

11 liama3zon 06epTaHHA 10 a3UMYTY, Ipajl. 0£270

12 Jliarra30H 00epTaHHS 110 KYTY MICIIS, TPaj. 7-85

13 MakcuMaJibHa IIBHAKICTh HABSICHHS 110 a3UMYTY, Ipaji/C. 10

14 MakcuMmaibHa IBUAKICTH HABEICHHS O KYTY MiCIIf, 5

5 rpan/c.
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[TponoBskenHs Tabmmi |

HaiimenyBaHHS XapaKTepUCTHUKHI 3HaueHHs
15 MakcumanbHa JHHAMIYHA IOXHOKA HaBEJCHHS TIPH 2
cynpoBoKeHHi 3a 1B, KyT. XB.
16 MakcuMaJIbHO JIONTYyCTHMA MIBUAKICTH BITPY, M/CEK. 25
17 MiHIMaJIbHHMM Yac MDDK CEaHCAMH, XB. 10
18 ITocuneHHs aHTeHHOI cucteMH, J10 50
19 YyTmBicTh NpHHMAaIBLHOTO TPaKTy, [0 105
20 KinpkicTe KaHaJiB IPUHOMY JaHUX KOPUCHOTO 2
HaBaHTAXCHHS
21 EneprocnokuBanas, KBT 2
22 Maca aHTE€HHOI CCTEMH, T 1,5

Puc. 1. 3oBHimii urnsay craduii YHCIII-8.2 Puc. 2. 30BHIlIHIA BHIJISAA anapaTHOTO
npu ceanci 38’ s13ky 3 KA «SuperView-1» 3any cranuii YHCIII-8.2

Ha meit wac y cBiti nuie 4 komnasii-oneparopu 133, ski HagaroTh iHGOpMAIIiro
3 MpOCTOpOBOO po3pisHeHicTio 50 cm Ta kpamie: DigitalGlobe (CILA), Airbus
Defence and Space (€C), Sl Imaging Services (ITx. Kopes), China Great Wall
Industry Corporation (Kurait). Kocmiuni amapatu «SuperView-1» (Gaoding-1) — e
opOiTajibHEe YrpyINOBaHHS KUTAHCHKUX CymyTHHKIB JI33 3 BUCOKOIO NMPOCTOPOBOIO
PO3pi3HEHICTIO, IO MPAIIOITh B IHTEpecax IUBIIBHHUX CHOXHBadiB. Kuraiickka
KoMIaHis-oneparop SpaceView 3armanysaiga 10 2022 p. MOBHICTIO 3aBEPIINTH
PO3TOPTaHHS BCHOTO CYIMyTHUKOBOTO YIPYIOBaHHS 3 16 ONTHYHHUX CYIyTHHUKIB 3
MPOCTOPOBOIO po3pi3HeHicTI0 50 cM, 4 ONTHYHUX CYIYTHHUKIB 3 IPOCTOPOBOIO
po3pizHeHicTio kpamie Hix 50 cM, 4 pagapHuX cynmyTHHKIB U Jiana3oHy Ta BEIMKO1
KUTBKOCTI CYITyTHUKIB ISl TPOBEICHHS 3HOMKH y TilEPCIEKTPATLHOMY PEXUMI Ta
BiJieo3ioMKH. B 3B’s13Ky 3 UM cirixt 3a3HaunTH, 1110 3 2018 p. Ha 3acobax HITYBK3
pO3MoyaTo MoCTIHHUI NPUIOM TAHUX 3 CYITyTHHKIB cepil «SuperView-1» (1, 2, 3, 4),
BIaCHUKOM sKkux € kommaHis «Great Wally, KHP. OcHoBHI TexHiuHI
XapaKTepUCTUKHU CYIyTHHKIB cepii «SuperView-1» HaBeneHi y Tabui. 2.

3riiHo 3 JaHUMU [ 7] U1 OTPUMaHHS JOIYCTUMOT TOYHOCTI KapTorpadyBaHHs Ta
rpaHMYHUX MacmTabiB kaprorpadysanus iHdopmamis 3 KA «SuperView-1»
TEOPETUYHO MIAXOIUTh IS CKIaaaHHs IiaHiB MmacmTaOy 1:10000. Ilpu npomy
CepeIHbOKBaApaTHYHA MOXMOKA B IUIouHi 11t Maciutady 1:10000 Mae cTaHOBUTH
1M, mo Bucoti — 1,7 M. 3 METOX OIIHKH MOXJIUBOCTI BUKOPHUCTaHHS KOCMiUYHUX
3HIMKIB BiJI CyITyTHHKIB «SUpPerView-1y mist ctBopeHHst opTO(OTOIIaHIB MacIuTaby
1:10000 6ymo po3pobieHo OI0K-CXeMy MPOBEACHHS MPAKTHIHOTO ESKCIIEPUMEHTY,
sIKa HaBeJIeHa Ha puc. 3.
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Tabmums 2 — TexHIYHI XapaKTePUCTUKA CYITyTHHUKIB cepii «SuperView-1»

Ne 3. . HasBa xapaKkTepHCTUKH 3HaueHHsI IapaMeTpiB
1 OpbGiTa 530 kM KpyroBa COHsIYHO-CHHXPOHHA
2 [epion 97 xB.

3 [lepio KUTTEISTIBHOCTI 8 pokiB
4 CnekTpaibHi liana3oHu 1 Panchromatic: 450-890 nm
4 Multispectral:
Blue: 450-520 nm
Green: 520-590 nm
Red: 630-690 nm
Near-IR: 770-890 nm
5 Po3pizHeHHs PAN: 0.5 m; MS: 2.0 m (Hazxup)
6 JluHaMiyHu# qiana3ox 11 bits
7 Cwmyra 3iioMKH 12.1 xm (Hagup)
8 [IBuKiCTh NEepenayi TaHuX 2 * 450 Moit/c
9 [epiox peBizuty 2-4 106u (3aJISKHO BiJl KyTa HAXUITY)
10 ToYHICTh NO3UITIFOBAHHS 9,5 M CE90 (Hamup)
11 Bimxunenss miathopmu Jlo +/-30° (3a 10Tpe6H 110 +/_45°)
Pexumu 310MKu:
12 Cwmyroga (longtrip) 12~24 km (R) 4500 km (A)
13 5 cmyr — Mo3aika (multi-strip) 60 km (R) x 70 km (A)
14 ToukoBa 3ii0OMKa 110 JEKITbKOX 12~24 km (R) 500 km (A)
imsx (multi-point)
15 Crepeo (stereoscopiccollections) | 12~24 km (R) 120 km (A)

[TmanyBaHHS pOOIT EKCIIEPUMEHTY

\/
Kocmiunmit 36ip Ta MiAroTOBKA BXiJHHUX JaHUX Hagiramiiina
3HIMOK
T T Mepexa
HITYBK3
Kapra Bucor Temarnuna l'eonesnune ta
(LIMP) 06poOka HaBirauiiiHe
T 3a0e3eYeHHs [eonesune
oOJafHAHHS
CreopeHHs \/
opTodoTOIIany [MonpoBi
BUMIpHU

v N

KamepanbHi podoTu

\

AHaJti3 TOYHOCTI OTPUMAHUX
pe3yIbTaTiB

Puc. 3. V3aranpHeHa OJOK-CXeMa MPOBEIACHHS EKCIIEPUMEHTY 3 OIIHKA MOXKIHBOCTCH
BUKOPHCTaHHS KOCMIYHMX 3HIMKIB Bifi CyIyTHUKIB «SuperView-1» st CTBOpeHHS i
OHOBJICHHSI KapTorpagiuHOi OCHOBH
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[IpoBeneHHs eKCTIEpUMEHTY 3/1HCHIOBATIOCh Y MPU emanu.

Ha nepuiomy emani 3piiicHroBanoch mianyBaHHS! poOiT eKCIIEpUMEHTY, 30ip Ta
MirOTOBKa HEOOXIMHWUX BXIiJHMX JaHuUX. B Tporeci IiaHyBaHHS BHOMpayacs
IUISTHKA TEPUTOPiH, Ha AKii Mae 3MIHCHIOBATUCH KapTorpadyBaHHS MICIEBOCTI 3
BHKOpPHUCTAaHHAM fMaHuX /[33 Ta i mpocTopoBO-TepuTOpiaabHa IPUB’ SI3Ka.

B xopi npoBeieHHs poOiT 3 TUTaHyBaHHS:

* 3[iCHIOBAJIOCH IPUBEICHHS 300paKeHHS B 33[]aHy KapTorpadidHy IpOeKIIifo;

* obupamacek poboua cucrtema koopauHat: Pulkovo 1942 GK Zone 5, natym -
D_Pulkovo_1942);

* oOupanack mudposa moneib penbedy (LIMP): SRTM GL1%;

* 3milficHIOBajach TomepedHs oO0poOka  KOCMIYHOTO  300pakeHHS 3
po3paxynkoM RPC koediwieHTiB A1 MpOBeACHHS omepaliidi opropekTudikamii 3
BUKOPUCTAHHSIM KOOPAWHAT OMTOPHHUX TOUOK**;

* 3MiHCHIOBAIIOCH BU3HAYEHHS KOHTPOJIHHIX TOYOK JJIS TPOBEACHHS BUMIpiB Ha
300paxerHi (puc. 4a);

* 3JIfCHIOBAIOCH BWU3HAYEHHSI KOHTPOJBHHUX TOYOK [y MPOBEICHHS
reoMeTpu4HOI TpaHcdopmarlii (puc. 40);

* 3OIfCHIOBAIOCH BU3HAYEHHS KOHTPOJBHHMX TOYOK [UIi HPOBEICHHS
MPaKTUYHOI MepeBipku (puc. 4B);

* TPOBOAWBCS BUOIp Ta MIATOTOBKA MAapIIPYTiB 300py Ha3eMHHX MOJIBOBHX
BHMIpiB.

B xoxi BuKOHaHHSI poOIT MEPIIOrO eTanmy eKCIepUMEHTY OyJin BH3HA4YeHI Ta
OTpHMaHi HACTYIHI BX1JIHI JaHi:

» 3abesnmeueHo orpumanHs gauux PTK cepsicy HLIYBK3 Bin cranwmii, mo
po3minieHa Ha criopyni [lomickkoro HamioHanmsHOTO yHIBepcuTeTy (M. JXKutomup);

* 3IHCHEHO OTpPUMAaHHSA JaHUX Bia reonesuunoro obsagHanas HI[YBK3
(GNSS mnpwuiimau EINav 170), gonycTuMa TOYHICTh BHUMIpiB B MICIIi MIPOBEJACHHS
EKCIEPUMEHTY: B IJIOMIMHI — +2 CM, 110 BUCOTI — +5 cM;

* Ha KocMigHOMY 3HIMKY 3 KA «SuperView-1» 3miticueno miadip 06’ exTiB mis
BH3HAYCHHS X MPOCTOPOBOTO TOJOXKEHHA MO KoopauHatax X, Y Ta Z, 1o
JIO3BOJISIIOTH TPOBECTH 11X TOJANBIITY ideHTH(]IKAIif0o B TIporeci OTpUMaHHSI
opTodoTOIIIany;

* CIUIAHOBAHO ONTHMAIBHUN MapUIPYT PyXY JUIS 31iHCHEHHS ITOJHOBUX BUMIpIB.
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Puc. 4. Po3ranryBaHHS KOHTPOJIEHUX TOYOK HA MICLIEBOCTI: &) AJIsI IUIAHYBaHHS IIPOBEICHHS
BHMIpiB Ha MiCIEBOCTi; 0) U1 MPOBEICHHS T'€OMETPHYHOI TpaHCPOopMamii 300paKeHHS;
B) JUIsl IPOBE/ICHHS TIEPEBIPKH TOYHOCTI

IHpumimxa. * Hudposa monens pensedy SRTM cTBOpeHa Ha OCHOBI IaHUX pajapHOL
iHTepepoMeTpUUHOI 3HOMKH 3eMHOI TIOBEepxHi pamapHuM Komiuiekcom SIR-C/X-SAR,
3 6opta KA Shuttle Endeavour y nianasoni xsuse C (5,6 cm) ta X (3,1 cm),
AKAH BHMIPIOE BHCOTY PaJlapHOTO BiOOpa’KeHHSA, a HE BHCOTY TOIOrpadidHOl MOBEPXHI.
B 3B’s3Ky 3 IIMM KOpEKTHA OIiHKa TOYHOCTI penbedy, K MPaBUIIO, MOKIIMBA IS BIIKPUTHX
He3a0yIOBaHUX TEPUTOPIN Ta THX, sIKi He MatoTh pociuHHOCTI. [IMP SRTM Binkpura mis
noctyny y Mepexi Inteprer [8].
*% Jlus MIBUIICHHS TOYHOCTI OTPUMAaHHS HA3eMHHX IIOJEOBHX BHUMIpIB Oyna 3ajmisHa
rnobanpHa Hasiramiiina cymytHukoBa cuctema (HCC) HIIYBK3, ska 3abesneuyBaina
(opMyBaHH: Ta HalaHHS U epeHiaTbHIX HONpaBokK i KopuctyBadiB GNSS B cranmapri
RTCM.

Ha opyzomy emani ipoBeneHo oIL0B1 BUMIipH, 31iHcHEHO 3amipu 120 TOUYOK.

Ha mpemvomy emani 3nivicHioBaiuch KamepaibHi (71abopaTopHi) poboTH, sKi
Oynu cpsMOBaHi Ha CTBOPEHHS OpTO(OTOIIIaHY Ta MPOBEACHHS aHali3y TOYHOCTI
OTPUMaHHX PE3yJIbTATIB EKCIIEPUMEHTY.
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[Ipu cTBOpeHH] opmoghomonniany BUKOHYBAIINCH HACTYITHI KPOKH:

* 3 BHKOPHCTaHHSM MOXYyJiB mporpamHoro 3abesmeuenHss ENVI 5.5
3I1HCHIOBAJIACh OIepalisi OpTOTPaHCPOPMYBAHHSI KOCMiYHOTO 3HIMKY;

» Bukopucrtani RPC koedirienty, mo Oymu chopMOBaHi CTaHIII€0 TIOMIEPETHBOL
00pooxu (SV1-01_20181011_L2A0000784315_SV20181022114834_01-PAN. rpb);

* BHKOpHcTaHa nugposa Moaens penbedy Shuttle Radar Topography Mission
(SRTM GL1) Global 30m Ellipsoid.

[Ticas cTtBOopeHHs OopTOdoTOILTaHy OYJIO MPOBENEHO aHANi3 SKOCTI OTPHUMAaHUX
pe3ybTaTiB eKCIEPUMEHTY, a caMe 3[iHCHEHa OL[iHKa TOYHOCTI TeONpUB’I3aHOTO
300pakeHHs KocMmiuHoro 3HiMKY 3 KA «SuperView-1» Tta BH3HaueHHS
MaKCHUMaJIbHO MOKJIMBHX ITOXHOOK.

Pesynbratn po3paxyHKiB MakCHMaJIbHUX TOXMOOK y IUIONIMHI, HEB’SI30K Ta
3arajibHi  CEpeJHBbOKBAJIPATUYHI MOXMOKM B IJIOMIMHI TIpH  adiHHOMY
TpaHc(opMyBaHHI MMOIIHOMOM 1-TO TIOPSAAKY, B 3aJIEKHOCTI BiJl Pi3HOI KITBKOCTI
OTIOPHUX TOYOK, 3 TIEPEBIPKOIO 10 4 KOHTPOIBHUX TOUYKAX, HABEACHI y Ta0I. 3.

Tabmunss 3 — PesynbTaté po3paxyHKiB MaKCHMAaNbHUAX TOXHOOK Y TUIONIWHI,
HEB 530K Ta 3arajbHUX CEPEeIHBOKBAJAPATHYHUX TMOXUOOK KOCMIYHUX 3HIMKIB BiJ
CYNMyTHHKIB «SuperView-1»

Ne 3. 1. HasBa xapakTepucTuku 3HaquI.m
napameTpis, M

1 Pesynpratu po3paxyHKy AJIL 5 OIOPHUX TOYOK:
1.1 MaKCHMaJjbHa MOXHOKa 1mo X 0,42
1.2 MaKCHMaJjbHa MOXHOKa 1Mo Y 0,12
1.3 MaKcHUMaJbHa HEB sI3Ka 0,44
1.4 3arajibHa CepeIHbOKBaIpaTHYHA MOXHOKA 0,39

2 PesynbraTit po3paxyHKy Uit 9 OMOPHUX TOYOK:
2.1 MaKCHUMaJbHa IMOXHOKa mo X 0,41
2.2 MaKcHUMaJbHa IMoXuoka mo Y 0,14
2.3 MaKcHUMaJbHa HEB sI3Ka 0,43
24 3arajbHa CepeJHbOKBaJIpaTHIHA MOXHOKA 0,38

3 PesynbTaTil po3paxyHKy /it 35 OMOPHHUX TOYOK:
3.1 MaKkcUMajbHa OXUOKa 1o X 0,55
3.2 MaKcuMajbHa moxuoka mo Y 0,21
3.3 MaKcUMajbHa HEB sI3Ka 0,58
3.4 3araJibHa CepeIHhOKBAIPATHYHA MOXHOKA 0,52

[IpoBenenmii aHali3 TOYHOCTI OTPUMAHHUX PE3YJIbTATIB EKCIIEPUMEHTY MTOKa3aB
HACTYIIHE:

* 3 OMJIAAY Ha BIJICYTHICTh MOKJIMBOCTI BUKOPHUCTATH FOTOBUI OPTO(OTOIIIaH
Ha 30HY iHTepecy, B XOJi MiArOTOBKM ONOPHUX TOYOK OYJIM NMPOBEAEHI MOJIBOBI
BUMIpA OIOPHUX TOYOK 3 BHUKOPHCTAHHAM Te€OJE3HMYHOr0 OOJNaHaHHS Ta
nudepeHuiiaux nonpaBok 3 HabirauiiHoi cucremu ['HCC 3 moxmOkamu 1o
TOPU30HTATI +2 MM, 110 BHCOTi +5 MM;

* 3HIMOK 3 piBHEM 00OpOOKHM 2A BHUMara€e IpOBEACHHS JI0JIaTKOBUX OIepallii
KOpeTicTpallii, MaHIIapIIeHIHTy Ta TECOMETPUIHOI KOPEKIIii 110 OIMMOPHUX TOYKAX;

* B mpoueci optoTpancdopmanii Oynu Bukopuctani RPC koedimientu, mo
dopmyroThest aBroMatuyHo cranmiero YHCIII-8.2, 3milicHeHa TreoMeTpuyHa
KOPEKLS [10 OITIOPHUX TOUYKAaX 3 BU3HAUYEHHSIM MaKCUMaJIbHUX [TOXUOOK, HEB 30K Ta
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3araJbHAX CEPeIHBOKBAAPATHIHUX MOXUOOK IpH adiHHOMY TpaHCPOpPMyBaHHI s
MoJIiHOMY 1-TO MOPSAKY 3 BUKOPHCTaHHSM 5, 9 Ta 35 OMOpHUX TOYOK;

* BCTaHOBJICHO, IIO CEPEeIHbOKBAAPATHYHI MOXMOKU 3HAXOIATHCA B MEKax
0,38-0,52 m, 1110 € NMPUIHATHAM JJI1 TOYHOCTI B TUIONIUHI Jiist Macitady 1:10000,
[PUYIOMY BHUSIBUIIOCH JOCTaTHIM BHUKOPHCTaHHS 5 ONOPHUX TOYOK AJISI JOAATKOBOI
MPUB’ SI3KK 300paKCHHS;

* TOYHICTH pe3yNbTaTiB OIIHKA MO BHCOTI CYTTEBO 3aJIEKUTH Bif 0OpaHOi
uuppoBoi  Momenm pembedy, BU3HAUeHO, o0 Auia  Macmradby 1:10000
CepeHhOKBAIpaTHYHA MMOXUOKA 10 BUCOTI Ma€ CKIIaAaTu He Ounbiie 1,7 M;

* BCTaHOBJICHO, IO BHKOpHUCTaHa B xoii excnepumenty LIMP SRTM GL1
HaJa€ TOYHICTH B IUIOMIMHI O1m3pko 30 M Ta cepeAHbOKBAIPATUIHY MOXHUOKY ITO
BHUCOTI 710 16 M, 110 JO3BOJISE CTBEP/HKYBATH MPO HEBIAMOBIAHICTE YMOB JIOYCKY
noxuOku mo BucoTi Ans MacmTtaby 1:10000 ta BuMarae B mpolieci CTBOPEHHS
oprodoromiany Ha ocHoBi manux 3 KA «SuperView-1» Bukopucranus IIMP 3
CepeTHhOKBAIPATHYHOIO MTOXHUOKOI0 He Tipmie 1,7 Mm;

e B 1mimomy pmani, otpumani 3 KA «SuperView-1», € nupumaTHUMH Ui
cTBOpeHHS oprodoromnaniB wmacmTady 1:10000 3a ymoBu 3a0e3medeHHS
BIAIMOBIAHUX BXITHUX JAHUX.

OtpumaHi B X0Ji MPOBEACHHS MPAKTUYHOTO EKCIIEPUMEHTY pe3yJbTaTH A0Th
MO>KJIMBICTH 3pOOUTH HACTYITHI y3araibHEHI BHCHOBKH.

BucnoBku

1. Bpesynbrati ekcriepuMeHTy OyJia poBeIeHa IPAaKTHYHA ITePEeBipKa MOKIMBOCTEN
BuKopuctanHs nanux 3 KA «SuperView-1» komnanii «Great Wally st cTBOpeHHs
Ha 1x ocHOBi opTogororuianiB Macmtady 1:10000. TexHomnorist cTBOpeHHS IU(POBOTO
kapTorpadigHoro 3abe3nedeHHs TEpUTOPiid 3a MaTrepialaMu KOCMiYHOI 3HOMKH J1a€e
MOXJIMBICTh OIIEPAaTUBHO CTBOPIOBATH Ta OHOBIIIOBATH TOHOTpadiuHi IUIaHU
HEeoOX1THIX MaclITabiB SIK JUIst TEPUTOPIL, TaK 1 U1 OKPEMUX JOKATEHUX 00’ €KTIB.

2. Otpumani udpoBi opTOHOTOIUIAHU SBISIOTE COO0I0 TpaHCHOPMOBAHE Ta
MacmrtaboBane ¢ororpadiuHe MpeACTaBIeHHS BHU3HAYEHHUX IJISTHOK TEPHUTOPIi.
HudpoBi opTodoTOrUIaHH 32 CBOEK CYTHICTIO MOXYTh CTaTH pPalliOHAJIbHOO
OCHOBOIO JUIs BHKOHAHHSA POOIT, IO TMOB’A3aHi 3 3eMJIEBIOPSAKYBaHHSAM. IX
BUKOPHCTAHHS JIO3BOJIUTH NPAKTHYHO MAaKCHMAJIBHO BUKIIIOYHATH IOJHOBI
re0JIe3u4HI POOOTH, sIKI TOB’sA3aHI 3 MPOKJIAJACHHSAM TEOAOIITHUX IMPOXOJIiB Ta
tororpadiyHo0 3HOMKOIO JUIsl BH3HAYEHHS KOOPAHMHAT TOBOPOTHHX TOYOK
KOPJOHIB Ta MEK AUISIHOK 3eMJIEBIIOPSIKYBaHHS.

3. 3acrocyBaHHs 3a3HAU€HOI TEXHOJIOT1i CTBOPEHHS IM(POBOTO KapTorpadiaHoro
3a0€3MEeUCHHsT TEPUTOPIH 3a MaTepialaMd KOCMIYHOI 3HOMKH J03BOJIUTH 3HAYHO
CKOPOTHTH BUTPATH HA OTPUMAaHHsI IIJIAaHOBO-KapTorpadiyHuX MaTepiaiiB, 10 y CBOIO
yepry 3a0e3ledYuTh CKOPOYEHHS TEPMiHIB Ta BUTpaT Ha IPOEKTYyBaHHSI
THQpaCTPyKTypH TPOCTOPOBHUX JaHHX, MiJIFOTOBKY BIJIIOBIIHUX JOKYMEHTIB JIJIsI
TEPUTOPIATLHOTO TIaHYBaHHS. [IpU 1[bOMY OHOBIICHHS TUIAHOBO-KapTOrpadiqHuX
MarepiaiiB MOXKJIMBO 341HCHIOBATH IIUIIXOM MOHITOPHHTY Ta KOpETryBaHHA iX 3MiH.

4. 3a pe3ynbTaTaMM KOCMIYHOI 3MOMKH MOXJHMBO Oyjae ckjiagaTh LUQpOBi
opTodhOTOIIIaHH, IO HAIAAYTh MOXKIUBICTh BIICIIIKOBYBaTH KapTorpadidni 3MiHI
Ta 3aificHIOBaTH Kaprorpadiune oHosineHHA. [Ipu 3acTocyBanHi Ii€i TexHomorii
pecypcHi BUTpaTd OyIyTh B OCHOBHOMY IIOB’S3aHi 13 3aKyIiBIICIO KOCMiYHUX
3HIMKIB Ta MPOBEACHHIM KaMepabHUX (POTOrpaMMETPUIHHUX POOIT.
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LEHTPY YNpPaBIiHHS Ta BUMPOOYBaHb KOCMIYHHX 3aC00iIB
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Xapuenko Cepriii IlerpoBuy

HauyaJbHUK BTy  1HQOpMaliliHO-aHAITHYHOTO LeHTpy HalioHaJbHOTO — LIEHTPY
YIpPaBJIiHHS Ta BUIPOOYBaHb KOCMIYHUX 3ac00iB
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Mopo3 B'ssueciiap CapariitoBu4

HayaJIbHUK BTy 3a0e3nedeHHs cwil Oe3lekd iH(GOpMaIiifHO-aHATITUYHOTO IEHTPY
HamnioHansHOTO HEHTPY yHpaBIliHHS Ta BUIPOOYBaHb KOCMIUYHHX 3aC00iB
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