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HeobxigHicTb 3actocyBaHHA lNC ana aHanisy
p60reocucreM
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npupodHLmux eKocucmem.

&

KoHuenmyanbHa an2opummidyHa nocsi0oeHICMb
docnidxeHHs1 ypbozceocucmem Ha nidcmaei NC-3acobis:

MicTa

iakpuTi AaHi WoAao nesHux
ypBaHiCTUYHIX XapaKTepucTuK

ToukoBi 06'€KTH

°
9 . .
(ATpubyTHER] XapaKTepHCTHRR
MICTA, HANPHKIAL, HACEJeHAN)

IIpeamerna

MO1€eTh

NiHiAHI 06'eKTH (Hanpuknag,
3B'A3KK MDK MiCTamM)

=S
rC-mopene
ypOoreocucTemu
Ypbozeocucmema - ue, SK )
EMeppkeHTHI BnacTuBoCTI
npasuno, Hecmasna rMPUPOCHO- ypGorescucTeny
-
aHmpornoz2eHHa cucmema, Wo e€ P
83aEMO038 F3aHOK  CYKYIMHICMIo ‘
o : 38'A3KM MiX YaCTHHAMK MICTA, HaNpUKNaa,
apximekmypHo-6ydieenbHUX MIFPaLIA HACENeHH:A
ob’ekmie i pi3Ko nopyweHUx
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BUKNUKU woAao nporpamHoro 3 abes NnEYeHHA /],ﬂ,. aHanis '} ﬂ
"060! COCUCTEM, HA AKI ICHYE })‘Hi‘fObAM NOMNUT B aCNeKTi '(
MEHEOAXMEHTY TEPUT O§llM BEJIMKUX MICT UrbanGeo

* |lIBMAKO 3pOCTaloOYi MEeranononicu Ta BENUKI MICTa, WO GYHKLIOHYIOTb
AK Bce binbL i Binbw ycknaagHeHi ypbozeocucmemu (YIC);

* [ocTpa HeobXiAHICTb OTPUMAHHA BUCOKOTOYHUX UMDPOBUX MOAENEN
MICLLeBOCTI LLOAO0 MEHEAXKMEHTY TEPUTOPIN BENUKUX MICT Ta IHLLKX
peneBaHTHUX moaenen A5 NPpoCTOpPOBOro aHanidy BianoBigHUX AaHUX;

* [loTpeba B aBTOMaTM3OBaHUX 3acobax ornsay, aHanily i Bidyanisauii
NOBHOI CTPYKTYpU Byaisenb Ta AOMIBOK AN BCIEI TepuTopil micta abo
NN MOTO OKPEeMOi YacTuHKU; noaibHi 3acobu matoTb 3abe3neyysaTu
06’EKTUBHI KiNbKICHI Ta AKICHI XapaKTEePUCTUKKU, Hanpuknaa,
apximeKkmypHUX 3MiH 8 MEXAX OKpPemMo20 micma, AKi CmanucAa 3a
nesHul rnpPomMiMcoK 4acy.
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MpeomemHa modens i FIC-modenb 0sopieHesux YIC

Im,n = Sum,nAm,n - (1)

m#nl _ =0m=12..... Nom=12.... N : "
3a ymOBamu i A=l ;. ael, ,- bopmanizoBaHMI NOKa3HWK

IHTEPAKTUBHOIO (eKcTepHanbHOro) 3B’A3Ky Mix mictTamu m T1a n (abo NOKasHUK
IHTEPHa/IbHOrO 3B’A3KY MiXK ABOMA palioHamMmn O4HOTO MicTa); S — maclwTabHUi paHr
(BM3HAYaETHCA AK PO3MIPOM, TaK | IHWMMU NOKA3ZHUKAMU, HANPUKAAA, NOTYKHICTHO
NMPOMMUC/IOBOro noteHuiany) micta m (abo 4acTMHM OAHOro micta NPU AOCAIAMKEHHI
IHTEPHANbHOrO 3B’A3KY), AKEe anpiopi BBaXKa€ETbCA AOMIHAHTHUM B NapHOMY
IHTEPAKTUBHOMY 3B'A3KY — Micmo-Oxcepesno; P, - NOBHa IMOBIPHICTb Camoi
HAABHOCTI NapHUX IHTEPAKTUBHUX 3B'A3KIB Big, micta m A0 micta n (Big paioHy A0
palioHy B Mexax ogHoro micra); A, , - arperoBaHuWM MNOKasHWK couia/ibHO-
EKOHOMIYHMX Ta MPUPOAHUX YMOB, AKI CNpuadTb abo 3aBa)KatoTb TiICHUM 3B A3KaM
MiX MicTOM m Ta mictom n; N — ue YuCno MIiCT B eKcmepHanbHil ypboreocucremi
abo yncno YyacTuH (panoHiIB) 0OAHOrO MicTa — B iIHMePHANbHIl.
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MpeomemHa moodens i FIC-modenb 0sopieHesux YIC

(npodoexceHHsA)

* lMpunyckaemo, wo nammepH byne dopmysaTuca BiA
KOXHOTO MiCTa-ZXepesia B HanpAMKY KOXHOTO 3 Moro
napHWUX 38’A3KiB i Byae BpaxoByBaTW BKasaHi dakrtopw,
TO APYrMii  piBeHb HaWoi MoAeni moxe 6yTtu
bopmanizoBaHuii Tak, Koam gna P, . OTPUMAEMO:

- Mm#*=n.02z2nN). 9
me ( ) 2)
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ypboreocucremum

I3 3acTocyBaHHAM Hawol gsopisHesoi 1C-
Mmozeni Ta 3a 4ONOMOro mMeToais Teopil
rpadis, yepe3 Te, wWo Oyan HaABHI
eMnipuyHi AaHi came Ha TepUTOPID WTaTy
®nopiga, B cepenoBuLLi ArcGlIS
MmoaentoBanuca HanbinbL 3Ha4YHI
IHTEPAKTUBHI 3B’A3KM MICT UbOro wTary.
Tak 6yno BCTAHOBNEHO, WO BY3/10BUMM,
TaK 3BaHMMW, HOOQ/ILHUMU Micmamu €
AMceKcoHsinb (xonip  eidnosidae  Konvopy
enemenmy zpagy 3e’askis) (Hac. > 700 muc.),
Maiimi , Tamna (Hac. > 300 muc) ,
OpnaHoo (Hac. > 200 muc).
BcmaHoenosanacs Kopenauyis MiX
yucaom  38’A3kie 3a  moodenawo |
8AHMAMONOMOKAMU.
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Urban Geo — npozpamHe 3ab6e3nevyeHHA 014 v
aHaI3y : ABtomarusoBaHa Knacudikauia LIDAR-paHux

UrbanGeo
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Urban Geo: came LiDAR-paHi 3abe3neyyiotb nobyaosy
Haubinbw TouHux LUMP (DEM/TIN) UrbanGeo

BnpoBaaKyeTbcAa aBTOMaTU30BaHUX npouec nobynosu LUPpPOBUX

moaenen penbedy Ha niacrasi Airborne LIDAR paHux

. BuxigHi pe3ynbraTtv HaCTynHi:

« Ljugbposi moderni micuesocmi -

L;\w (digital surface model), sk
KNHOYakTh BCKO aHTPOMOreHHy

|Hd4Jarrnv’|wp“ POCIUHHICTb
nesKl HWi nasawadTHI
KOMIMOHEHTHU

« Ljugpposi modeni penbegy —
JEM, wo noaaTh 8K
NPUPOAHUYMIA, TaK | LUTYYHUN

PeENbeEq,

(u

» [Inga aHaniay ypboreocuc
IW*P%IM/fUA*Fb\—« Q<TC,>.£%ﬂﬁq
IHLUOI Ll‘/r/u/ ‘f”ﬂ[, 40CIMI Ha

NCTHRI
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LiDAR-paHi Ha — BX0Ai, 3MiHU B IHTEPHA/IbHIN
vpboreocucremi — Ha BUXoA, WibanGen

lMpoyeodypu: = : -, . A

o Find Budding Changes

Description of Step 3of 4
Adust sattings foe Find Bulding Changes

nputs
Mn model area 30 square molers
Min change Zdflerence: 2 meters

Min change sres 15 square meters

Sop caloustions on emor
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BuxigHi pe3ynbtat aHani3y IHTEPHa/IbHUX
ypboreocucrem

UrbanGeo

| 30i= ) Changes v
Models 1
[Chanoes  o-p CenterY CenterZ SizeX
Comespancances 5030848. 266805 72.355
-.,ccr“c:'-:wem"e:
. ) S030769,644681 72.870001
5030703.689485
5030739, 357649
5030735, 179784
5030750.91354%
5030718.176578
$030774. 34203

0307;
= Jj_ 1o Change Details: Change 1 V0, threeDFMBS, threeDFMS4

S0308( ;
445621 4731 307 | New buldings threeDFIES

4731

S

45679568432 SO308: oy ST < Oid buldings threeDFMS4
445632.882574  S030: | fren of changes
Volume of changes
S8 percentage
3anucu Voksme percentage
BU3HAYEHMUX 3MIH - Correspondences

Correspondence Type

3miHna mopdonorii Ta
reomeTpii 3abyaos

Seometry Changes

Correspondence 10 Aea

f 07T WBG8
»|C 07.3555

© C. Koctpikog, O. Yyes, 2016 - NP AN




lMpuknad eizyanizayii 1: 70 MinbMOHIB TOYOK CTBOPHOIOTH G
konsopoBy LIDAR-cUeHy UrbanGeo
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o
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lMpuknao eizyanizayii 2: 3D-mopenb niazemHoro cepefosuila micra —
Bi3yanizoBaHo noHaa 50 tucay tyHenis ypboiHPpacTpyKTypu
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lMpuknao eizyanizayii 3: pi3HOMAHITHI TPMBUMIPHI moaeni
NOBEpPXHEeBOl Ta NMig3emMHol IHPPACTPYKTYPU MICTA

UrbanGeo
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BUCHOBKU

* Ha nepwomy pisHi lC-mopeni (ekcmepHanvHa YIC) pouinbHO
3aCToCcoBYyBaTHU Bigomy nosHopopmatHy NC-nnatpopmy, Ha apyromy
(inmepHanwsHa YIC) — aBTOPCbKE NporpamHe 3abesneyeHHs.

* [lporpamHe 3abe3neyeHHa Urban Geo BnpoBaa)Kye Haubinbu
e eKTUBHI aHaNITUYHI MOXX/IUBOCTI NC wopao  aHanisy
ypboreocuctem | BU3HAYEHHA eMepaXeHTHUX BACTUBOCTEN
OCTaHHIX;

* [licha BMKOHaAHHA HeobXxiaHWMX npoueayp reoobpobku, aHanisy Ta
Bi3yanizauii pe3ynbTaTiB AOUIZIbHO OPraHilyBaTM pPO3paxOBaHMM Ha
baraTto KopucTyBayiB AOCTYN A0 BUAANEHOI NPOCTOPOBOI iIHGOpMaLLii
BE/IMKOro 06cAry, fAKa CTOCYETbCA CTPYKTYPOBAHMX 3MiH B
ypboreocucremax.
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KiHeub ¢inbmy. NMutaHHA?
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