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METOJIUKA BUSHAYEHHS HACJIIIKIB CTUXIMHAX JINX
3A PI3BHOYACOBUMU JAHUMMU /133 (HA ITPUKJIA I
HITATIB TEXAC I ®JIOPUA)

Y cmammi nasedeno o00Hy 3 MOdMCIUSUX MEXHONOIU BUSHAYEHHS pYUHAYIU
BHACNIOOK CMUXIUHO20 JUXa 3a OAHUMU OUCMAHYINiHO20 30HOVeanHA 3emni. 3a
oonomozoio mooyns DeltaCue Erdas Imagine nopisusno kocmiuni 3snivku, ompumani 3
cynymuuxie GeoEye-1 ma QuickBird na noxanoni mepumopii wmamis Texac i
@nopuoa 0o i nicaa ypaeawnie y 2017 poyi. Ompumaro pisHUYyesi NOKA3HUKU MaA
NPOAHANIZ08AHO MACWMAOU PYUHYBAHb, 3A60AHUX CIMUXIUHUMU TUXAMU.

Knrwuosi cnosa: cynymuuxosuti suimox, DeltaCue, pisnuyesi nokasnuxu,
npocmoposa inbmpayis, oYiHKa HACAIOKI8 Ypazamy.

Beryn. JlocmipKeHHsT KaTakili3MiB HPUPOJHOTO 1 TEXHOTEHHOI'O XapakTepy €
Ha/I3BMYAiHO aKTyaJbHOIO MpOOJEeMOI0, a 3aCTOCYBAaHHS B TakUMX poOOTax HOBITHIX
TEXHIYHUX 3aCc001B, METOAMK 1 TEXHOJOTIH MOBUHHO CIPUSATH MO3UTHBHOMY BILUIMBOBI
Ha CTaH €KOCHUCTEMH B II00ATFHOMY MacIITaoi.

VYparan Xapsi, 1o ctascs 29 cepnnst 2017 poky, — TpONIYHUN LUKIIOH, SIKUH depe3
CWJIbHI ONaJM CIPUYMHUB KaTacTpo(iuHi MaBOAKHU B MiBIEHHO-CX11HIN yacTuHi Texacy.
Ile OyB HalicunpHimMK yparaH B MeKcCHKaHCBKiM 3aromi micis yparany Katpina
(2005 p.). Yparan Ipma — TNOTY)XKHUI aTIIaHTHYHUN TPOMIYHUIA LUKIOH 5-1 Kareropii,
nepuIvii BeMKUN yparad, mo copMyBaBcs B CXiHIA YaCTHHI ATIAHTUYHOTO OKEaHy.
Woro mBuakicts — 290 kM 3a ronuny. XBuII, sKi 3iliMana IpMa, caranu 5-6 MeTpiB y
BUCOTY, a IJIOIIAa CTUXIHHOTO JIMXa Maike JopiBHIOBaa TepUTOpii PpaHIlii.

3actocyBaHHs pi3HO4YacoBuX gaHux J[33 gacTe 3MOry OMNEpaTWBHO OIIIHUTH
PYHHIBHI HACTIAKY KaTaKI13MiB.

AHajiz jpociaigxeHb i nyOJaikaniid. Y BupimieHHI OpoOJeMH MOHITOPUHTY
HaJ3BUYAHUX CHUTYyalllil mepeBary BIJAalOTh KOCMIYHMM MeTojaMm 300py iH(opmariii,
110 € I[IIKOM BUIPABAAHUM, KOJHM WIEThCS MPO BEIHMKI TEPUTOPIi Ta rnodaabHi SBUIIA
HPUPOJTHOTO 1 TEXHOTEHHOTO XapakTepy [1-6].

© B.B. Yersepikos, K.P. Onydpax, 2018
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VY Oaratbox KpaiHax, SKI MarTh JOCTYN 10 KOCMIYHOI TEXHIKH 1 TEXHOJOTIH
QUCTAHIIHOTO 30HJYBaHHS, Ha JEpPKaBHOMY pIiBHI Y3aKOHEHO 3aCTOCYBaHHS
ACPOKOCMIYHOTO  MOHITOPHMHTY. AHami3 psAgy HayKOBHX pOOIT JaB  3MoOry
c(OpMyIIIOBaTH BHCHOBOK TPO T€, 110 MOMJIMBOCTI JUCTAHI[IHHUX METOJIB MOCTIHHO
3pOCTAIOTh 1 PO3IIUPIOIOTECS. [1eThes, 30KkpemMa, po Take:

- 3aCTOCYBaHHS  pI3HOMAaHITHHMX  CEHCOPIB  BHUCOKOI  TI€OMETpUYHOi  Ta
pagioMeTpuyHOi  SKOCTI  (OaraTocmeKTpadbHUX, TINMEPCHEKTPaIbHUX, ONTHYHHX,
paaioNOKaIHUX, HAIBUCOKOYACTOTHHX Ta 1H.);

- KOOpAMHAJIbHE NMPUCKOPEHHS 3HIMAJIbHHX PoOIT Ha Tepurtopii 3 HC 3 Kigbkox
IHIB 10 KIJIBKOX TOJHUH;

- mBUAKI iHOpMAaIliiiHI TOTOKH, IO 3a0e3MeuyloTh Cy4acHI MepexeBi 1
reonopraibHi BEO-TEXHOJIOTII;

- 3HAYHO MEHIIA 3aJEeKHICTh 3HIMAIBHUX TPOIECIB BiJA  OCBITICHOCTI,
METEOpOJIOTIYHMX  YMOB, IO T[OB’S3aHE€  Hacammepel 3  BHKOPUCTAHHSIM
BHUITIPOMIHIOBAHHS B pajiio/aiana3oHi.

IlocTanoBka 3aBaaHHs. Mera poOOTH — BCTAaHOBUTH MaciuTabu pyHHarii
JTOCTII)KYBAaHUX TEPUTOPINA BHACHIIOK CTUXIMHOTO JMXa 3a JIOMOMOTOI0 PI3HOYACOBUX
KOCMIYHHUX 3HIMKIB, OTpUMaHuX i3 cynyTHUKIB GeoEye-1 ta QuickBird.

OcHoBHa yacTuHa. /[y11 BU3HaYeHHs 3MiH 00 ekTiB B Erdas Imagine e nonarkoBwuii
monysib IMAGINE DeltaCue, sikuii 1a€ MOKJIMBICTh BUSBIIATH BIJIMIHHOCTI MIX JTBOMa
3HIMKaMH OJHi€l 1 Tiei camoi TepUTopii, OTPUMAHMMHU B pI3HUH Yac. 3aBISIKU
JUHAMIYHOMY BCTAHOBIIEHHIO MOPOTIB 3MiH, a TaKOX MPOCTOPOBiM ab0 CHeKTpaIbHik
¢inpTpamii MOAyNb Ja€ MOXIMBICT BiIoOpa3uTH came Ti 3MiHM, SKI Hac
ikaByATh [7; 8].

O06po6ky it anani3z nauux B IMAGINE DeltaCue opranizoBaHo y BUTJISIII POEKTIB,
10 Tiepea0avaroTh MEBHY MOCTIIOBHICTh Jiif:

e TmonepenHs 00pooka;

® BUSBIEHHS 3MiH;

e (inbTpallis BUIBICHUX 3MiH;

e BiJOOpa)keHHS I aHaJ3 3MiH.

@DopmyBaHHS PI3HUIEBOTO 300pa)KeHHS BiAOYBAETHCSI AaBTOMATHUHO IUIAXOM
MOCJIIZIOBHOTO 3aCTOCYBaHHS (OpMynu 110 BCIX BIAMOBIAHUX IIKCETIB IOMApHO B
KOKHOMY 31 CIIEKTpaJIbHUX KaHAJIB:

d’= S1*DN2- S2*DNy, 1)
ne DN1 ta DN, — 3HadeHHs miKcelniB y BIAMOBITHUX CIIEKTPATbHUX KaHaax 3HIMKiB Nel
ta Ne2; S; ta S» — cepenni apupmerndni BemaruHA DN B KOXHOMY 31 CITEKTpaJIbHHX
KJIaCiB.

Jlist  mocsITHEHHST TIOCTAaBIEHOI METH 3alpOTNOHOBAHO OJHY 3 MOXKIUBUX
TEXHOJIOTIYHUX CXEeM J0CiLKeHHs (puc.1).

182



doTorpammeTpis Ta AUCTaHIIIIHE 30HTyBaHHS 3eMIIi

HNomyk Ta aHAN3 BXiHEX MaTepianis

1

P
TeoMeTpHYHA KOPEEis KOCMISHEX
3o0paxens B I Erdas Imagine
p
0O6pobxa 300pamkeHs 38 JOTIOMOTOH
nporpamBoro Moayns DeltaCue (Erdas
Imagine)
b -
Pt Ty
Ananis OTPEMAHHEX Pe3yNBTATIE
b 4
Puc.1.TexHonoriyHa cxemMa BU3HAUYEHHS HACIIJIKIB CTUXIMHOTO JIMXa 3@ pi3HOYACOBUMHU
Jaaumu /133

BximaumMu pgaHWME IS OCTIDKEHHS € CHHTE30BaHI 3HIMKHM ImnrTary Texac,
orpumani 10 2016 p. 3 cynyrauka Geoeye-1 3 mpocropoBum po3pizHeHHsM 0,4 M, Ta
cuHTe30BaHi 3HIMKM 1tary ®nopuaa, orpumani 3 cymyrtHuka QuickBird 3
npocTopoBuM po3pizHeHHsM 0,5 M 10 2016 p. 1 micns yparaniB Xapsi ta Ipma (2017 p.)
[9-11] (puc. 2; 3).
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Puc. 2. 3nimku mtaty Texac (2016 p.) ta micas yparany Xapsi (2017 p.)
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2

Puc. 3. 3nimku mtaty @nopuna g0 (2016 pik) ta micns (2017 pik) yparany Ipma

Hactrynuum kpokom Oyna o0poOka TpaHc(hOpMOBaHUX 300pa)xeHb Yy
nporpamHomy moayii DeltaCue, sikuii nae 3Mory BUSIBUTH BIMIHHOCTI MK JIBOMa
3HIMKaMH OJiHi€T 1 Ti€l caMoi TepuTOopii, OTPUMAHUMU B Pi3HUH yac.

VY nianoroBomy BikHI BUOOPY METOAY BUSIBJIEHHS 3MIH MOYKHA KOHTPOJIFOBATH TPU
TUNHM QUIBTPIB 3MIH: CIIEKTpPaJIbHY CETMEHTAIlII0, HEMPAaBIWIbHY PEECTPAIII0 MIKCEIiB
napu 300pa)keHb Ta MIPOCTOPOBY (HUTHTPAIIIFO.

Jns orpumanHS 00’€KTHBHOI iHopMamii Mo 3MiHaX, BHKOHAHO IIOIIYK i3
3aCTOCYBaHHSM IMPOCTOPOBOTO ¢inbTpa Ta 6e3 dinmbrpa. CrioyaTKy BHKOHAHO TOIITYK
3MIHH MKCETIB 3aJeKHO BiJ X CHEKTPaJIbHOTO KJIAacy Ta HENMPaBHIBHOI peecTarlii
miKceNiB mapu 300paXkeHb, ajieé 1€ He Jalo JOCTaTHbO IO3UTUBHOTO pE3yibTary,
OCKIUIBKHY B KIHII 3JIMIIMINCS (PparMeHTH MOMUIIKOBUX 00’ €KTIB (pHc. 4).
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Puc. 4. BikHa KOCMIYHOTO 300pa)KE€HHS MMiCIIs yparany (JiBOpyY) Ta pe3yabTaTy
3acToCyBaHHs MoyJist BusiBiieHHs 3MiH DeltaCue (mpaBopyu)

(mmB. Takox c. 185)
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Puc. 4.3axinueHus

Jlani BUKOHAHO TOIIYK 3a BCciMa TpboMa (uibTpamMu (TUIOIIA, KOMMIAKTHICTH 1
MOJIOBXKEHHS), I0AABILU 1 MPOCTOPOBUN QUIBTP. Y pe3ynbTari OTpUMaHO 00’ €KTHUBHE

300pakeHHS PI3HUICBHUX JaHUX JIBOX 3HIMKIB (pHC. 5).
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Puc. 5. BikHo pe3yneTaTy 00poOKku 300paskeHs y nporpamuomy moayimi DeltaCue:
KOCMiuHE 300paXeHHs AOCIIHOI TepUTOPIi Mmicis 3eMiaeTpycy (JliBopyd) Ta
pacTpoBe 300paKeHHs PI3HUIIEBUX MOKA3HUKIB 3MiH

OctanHiM KpokoM Oyna BekTopH3alis (aiiya-pi3HHII B aBTOMaTHYHOMY PEXKHUMI

3a J0moMoror (yHKINI 3amycKy cTBOpeHHs Ireimn-gaiina Start DeltaCue Shapefile
Output 151 oTprMaHHS 3araibHOI KapTHUHU 3aTOIUIEHUX BHACIIJIOK yparany TepUTOpii.
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3 orpumaHOro mIehmn-(daiiia BHU3HAYEHHO 3arajbHy IUIOMIY 3aTOTUICHHX
JIOKaJIbHUX TEPUTOPIH (pHC. 6).

Table Table
= - | - | Ny ERAR= RS -E
zatoplenya zatopl
FIp | Shape | AREA | PERIMETER | ID FIp | Shape* | AREA| PERIMETER | ID
r 0] Polygon | 0,027 1,312 1 r 0] Potygon 0,047 2028 | 1
1 [ Polygon | 0,018 0937 9 1 | Polygon 0,494 905 @9
2 | Polygon | 0,029 1,146 [ 17 2 | Polygon 0,024 1,083 [ 17
3 | Polygon | 0,011 075 25 3 | Polygon 0,041 1694 25
4 | Polygon | 0,068 2312 33 4 [ Potygon 0,02 1,361 33
5 | Polygon | 0,058 2,291 | 41 5 | Polygon 0,182 4,027 [ 41
6 | Polygon | 0,012 0,729 | 49 & | Polygon 0,181 6,055 | 49
7 | Polygon | 0,017 1458 | 57 7 | Potygon 0,045 225| 57
8 | Polygon | 0,026 125 | 65 & | Polygon 0,075 3| 85
9 | Pobygon | 022 4145 73 9 | Polygon 0.031 1418 | 73
10 | Polygon | 0,012 0858 | & 10 | Pohygon 2,578 13,217 | &1
11 | Polygon | 0,013 1,042 | 89 11 | Polygon 0,023 0,917 | 89
12 | Polygon | 0,075 2208 97 12 | Polygon 0,18 5083 | 97
13 | Polygon | 0,017 1,167 | 105 13 | Polygon 0.048 2,333 | 105
14 | Polygon | 0,014 0,646 [ 113 14 | Polygon 0.078 3,916 | 113
15 | Polygon | 0,019 1,042 [ 121 15 | Polygon 0.022 1,416 | 121
16 | Polygon | 0,017 1,104 [ 128 16 | Polygon 0.072 2,083 | 128
17 | Polygon | 0,232 4,937 [137 17 | Polygon 0,02 11137
18 | Polygon | 0,019 1,167 [ 145 18 | Polygon 0.02 1,694 | 145
19 | Polygon | 0,08 3,479 [ 153 18 | Polygon 0.023 0.944 | 153
20 | Polygon | 0,014 0,833 | 161
21 | Polygon | 0,011 0,812 | 169
22 [Polygon | 0,015 0,771 [177
23 | Polygon | 0,016 0,979 [ 185
24 | Pnhinnn nnia N RRT | 193 B .
14 4 1 v v | |[ES 0ot M4 1 v v |[|[E|2=2] 0outof2

Puc. 6. ATpuGyTuBHa TaOIUIIA 3 TTOJIEM TUIONI U KOXKHOTO 3aTOTICHOTO
MIOJIITOHATILHOTO 00’ €KTa, 33 IKUM BU3HAYEHO CyMapHY ILJIOILY

3rifHO 3 OTPUMaHMMHU JIaHUMHU 3arajbHa IUIOIA 3aTOIJICHHS JIOKaJbHUX
teputopiil mrary Texac cranoButh 42%, mraty @nopuna — 37%.

BucHoBku. Y po0oTi mpeacTaBiIeHoO MiAXiA M0 BUIIJICHHS Ha KOCMIYHHUX 31MKax
€JIEMEHTIB MOUIKO/KEHUX CTUXIHHUM JIMXOM TEpPUTOPIH. Y JOCHIKEHH] 3aCTOCOBAHO
METO/1 BUSIBJIEHHS 3MiH Ha PI3HOYACOBHX KOCMIYHMX 3HIMKAX 3 BUKOPHUCTAHHSIM TPbOX
GUIBTPIB: MPOCTOPOBOr0, HEMPABWIBHOI peecTpallli mapu IIKCEIiB Ta CIEKTPaIbHOI
cerMeHTanli. EkcnepruMeHTH nokasanyu NpUiHSITHI pe3yabTaTH BUALICHHS.
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b.B. YUerBepukos, K.P. Ony¢ppak
METOJIMKA ONPEJAEJEHUS NOCJEICTBUIA CTUXUMHBIX BEJCTBUM
1O PASBHOBPEMEHHBIM IAHHBIM /133 (HA IPUMEPE HITATOB
TEXAC U ®JIOPUIA)

B cmamve npueedena 00Ha U3  BO3MOJCHBIX MEXHOAO2UL ONpedeseHus
PaspywieHuil 6 pesyibmame CMUXUUHbIX 06edcmeull. no OaHHbIM OUCIAHYUOHHO2O
sonouposanusi 3emau. C nomowwro mooyns DeltaCue Erdas Imagine cpasHenbl
KocMudeckue CHUMKU, nojydenHvle co cnymuukos GeOoEye-1 u QuickBird na nokanvnuvie
meppumopuu wmamos Texac u @nopuoa 0o u nocie ypazanos 6 2017 200y. Ilonyuenwvl
PpAasHoCmuble  noxkazamenu U - NPOAHATUSUPOBAHbI  Pe3VIbMAmvl  pA3pyuleHul,
HAHEeCEeHHbIX CIUXUUHbIMU OEOCMBUSIMUL.

Knrouesvie cnosa: cnymuuxossiii chumok, DeltaCue, paznocmuuvle noxkazamenu,
NPOCMPAHCMBEHHAS PUIbmpayusl, OYeHKa noCieOCmauUll ypasauda.

B. Chetverikov, K. Onufrak
METHOD OF DETERMINATION OF CONSEQUENCES OF RELATED
RESULTS BY DIFFERENT TIME DATA (EXAMPLE OF TECHAS AND
FLORIDA STATEYS)

The article presents one of the possible technologies for determining the
destruction of natural disasters due to remote sensing of the Earth. With the DeltaCue
Erdas Imagine module, comparative space images taken from GeoEye-1 and QuickBird
satellites on local areas of Texas and Florida before and after the hurricanes that took
place in 2017. The difference indicators were obtained and the results of disasters
caused by natural disasters were analyzed.

To define changes in objects in Erdas Imagine, there is an additional IMAGINE
DeltaCue module that allows you to distinguish between two images of the same
territory received at different times. Due to the dynamic setting of thresholds for
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changes, as well as spatial or spectral filtering, the module allows you to display only
those changes that interest us.

Processing and analyzing data in IMAGINE DeltaCue are organized in the form
of projects that provide a certain sequence of actions: preprocessing; detect changes;
filtering detected changes; display and analysis of changes.

According to research data, the total surface area of flooding in Texas is 42% and
Florida 37%.

Keywords: Space Image, DeltaCue, Difference Indicators, Spatial Filtration,
Hurricane Impact Assessment.
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ANALYSIS OF THE THREE-DIMENSIONAL VECTOR FACADE MODEL
CREATED FROM PHOTOGRAMMETRIC DATA

The results of the accuracy assessment analysis for creation of a three-
dimensional vector model of building facade are described. In the framework of the
analysis, analytical comparison of three-dimensional vector fagade models created by
photogrammetric and terrestrial laser scanning data has been done. The three-
dimensional model built from TLS point clouds was taken as the reference one. In the
course of the experiment, the three-dimensional model to be analyzed was
superimposed on the reference one, the coordinates were measured and deviations
between the same model points were determined. The accuracy estimation of the three-
dimensional model obtained by using non-metric digital camera images was carried
out. Identified facade surface areas with the maximum deviations were revealed.

Key words: terrestrial laser scanning, ground-based photogrammetry, accuracy
estimation, non-metric digital cameras, three-dimensional model.

Technology modernization of cameras has led to a significant increase in the
image resolution. The improvement of the digital image quality and the increase in
personal computer performance make possible to use images taken by non-metric
digital cameras for measuring purposes. It should be mentioned that the application of
these cameras increase the efficiency of field geodetic works while making
photography/surveying building facades without complex decorative elements. [3, 2]

The results of accuracy assessment analysis for creation of a three-dimensional
building facade vector model are described. In the framework of the analysis, an
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