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O6navyHad reonHdopMaLlMOHHAaA
nnatdpopma

npaKTVIKa NMPUMEHEHUNA UHTEJTJIEKTYaJIbHbIX CEPBUCOB

AnekcaHap XacaHoB

[eHepanbHbI anpekTop OO0 «MHHOoleoTex»



Peanusaumsa npoeKkTa B paMKax JOPOXHOW KapTbl «A3POHET»

4 D - FGO M H ¢O p M a L', M 0 H H a q HaunmoHanbHOM TEXHOMOMMYECKOW MHULLMATUBDI

«Untpoasa mogenb Pecnybnukm TaTapctaH»

KoHcopuuym O6nayHaa reovHdopMaLumMoHHaa nnatdopmMa

Pa3spaboTka TexHonorn4vyeckom nnathopMmebl, 0bbeamHarLen pan cepesnucos ana obecneyveHumns
NONHOrO UMKIa paboTbl C reogaHHbIMU

AHO BO «YHuBepcutetr MHHononuc»

AO «PockapTtorpadusa» O'I MOHUTOPUHT O CepBuchbl ang O Pacno3HaBaHMe 06beKToB
OXPaHHbIX 30H CEeNIbCKOro Xo34amncTBa KanmMTasbHOIMo CTPOUTENbCTBA

OO0 «TuTyn»

04 MOHUTOPUHI NEeCHOro CIDOH,EI,a 05 doTorpaMmMeTpmUvecKkme cepBUCHI

NK «CKaH3KC»

AO «Pakypc»

UHHO

C KONTeX reorTex.

OTpacneBble peweHUA

CbeMKa CenbcKoe XO39MCTBO JlecHoe XO039MCTBO HedTerasosbin ceKTop
— BbiiBNIEeHWe NneconaTonorunii 1 rapein — KOHTponb cocTosiHUA Tpy6onpoBOA0B M OXPaHHbIX 30H

— YTOUYHEHME rpaHuL, nonen

— KayecTBeHHbIN aHann3 cocToAHNA nonen — BeneHune peectpa apeHOHbIX y4aCTKOB — MocTpoeHune 3D Moaenen MecTopoXaeHnn
Co3pgaHue Ha TeppuToputo Pecnybnunku TatapctaH
S — BbisiBNeHME HEMCNONb3YEMbIX 3eEMETb — MOHUTOPUHTI CNIOLWHbIX U BbIBOPOUHbIX pybokK
opToyoTonsiaHoB 1 3D-Mooeneu  Tenearpotom
fopoocKune cepBUCHI JKosorung OHepreTunka
— TeppuTtopuranbHOe NiaHupoBaHue — MOHUTOPUHI BOJO0XPAHHbIX 30H — MOHUTOPUHI OXpaHHbIX 30H J13T1
— NpocTpaHcTBEHHbIE AaHHble ona ANCOT[], — BbiiBNIeHVEe HOPMATUBHbIX HAPYLLEHN — TEXHONOrMYEeCKMN KOHTPONb

— BbisBneHne He3aperncTpUpoBaHHbIX 3eMesIbHbIX

Y4aCTKOB

3aKa3unKm 7

(&
- C@manpnm

TpaHCHedTb

PaspeweHue 0.1 M PaspeweHne 2 m




CbéMKa Tepputopumn Pecnybnumkum TatapcTaH

3 BUOa cbeMKU u umdbpoBasa Moaesnb

(opTodoTonnaHbl, LULMB n 3D-Mmoaenb)

MacwTtab 1:500 (aspodhotocbeMka c BIJ1A, 700 KB. KM,
01 5 cM/nuKcenb): ropopa c HaceneHnem b6onee 500 Tbic.uen.:
KasaHb, HabepexkHble YenHbl

MacwTtab 1:2000 (aspochoTtocbemka c NMJ1A 15
02 cMm/nukcenb — 67 052 kB. KM, undposasa mogenb — 1 975
KB. KM): OCTaJibHas HaCeNneéHHaa TeppuTopus

MacwTtab 1:10000 (kocmocbeMka SPOT-6/7, 78 788 kB.
03 KM, 1,5 M/nukcenb): Bca Tepputopus Pecnybnuku
TaTapcTtaH

O -’I Pe3ynbTaTbl CbEMKU 05 [ aHHble NPMMEHSAOTCH B

nepepaHbl B DoHA JKCNepuMeHTe no
NPOCTPAHCTBEHHbIX cospaHuto OIr'ncC EUP gn4
OaHHbIX Pecnybnuku PocpeecTpa

TaTapcTaH




O6navyHaa reomHdopMaumMoHHaa nnatdopma

[lepBuYHas Busyanusayung

N TemMaTmyeckad N aHan3 faHHbIX
obpaboTKa OaHHbIX

[TONCK 1 Nokynka XpaHeHue aaHHbIX
KoHeuHble peweHna ona 'MC cneunanmncTos, OaHHbIX
aHaNNTUKOB, KapTorpadgos

Pa aS ABTOMaTUYECKas .
ANropmnTMbl pacrno3HaBaHUS ANropnTMbl aBTOMATUYECKOW
(poTorpaMmeTpuyeckas 0bpaboTka KnaccoB 06BbEeKTOB Ha AaHHbIX TemMaTnyeckom obpaboTku
nﬂaTCbOpMeHHble cepBuCbl On4d pa3pa6OTLII/IKOB ﬂl_ﬂﬂ HOCTpoeHMQ BbICOKOTOYHbIX ,El, p
obnauHbix 'MIC n NnpnnoXxeHnm Ha OCHOBE o ANCTaHUMNOHHOIO 3a0HANPOBaHUA NAaHHbIX ANCTAaHUMOHHOIO
reoMH(OPMaLMOHHbIX TEXHONOMMW N Fre0daHHbIX opTooTONNaHOB, LM(PPOBbLIX MOAENEN 3eMNu 30HAMPOBaAHMS 3eMnu
penbeda n 3D-Monenen

laaS

BbluncnutenbHble MOLWHOCTU U 0OOBbEKTHOE
XpaHunuue onga pasmMelw,eHnsa CBOMX CEPBUCOB

YacTHaa u nybnunuHas
ceTb BHyTpu LOL

BupTyanbHble MallWHbI XpaHunuue gaHHbIX GPU




Geocode — 6a30Bbiv NMporpaMMHbIN MNPOoAYKT niaaTdopmbi

B2B/B2C

ge«code ) &
SaaS cepsBuchbl ana N'§MC-cneumnanucTos —_ =
Geocode.Data — mapkeTnnenc osg noMcKa n NoKynKu reogaHHbIX
ge«code
Geocode.Processing — anropuTmMbl aBTOMaTnyeckom obpabotku —
naHHbIX 033 | B

Geocode.Storage — o6nayHoe xpaHunmuLe reogaHHbIX NOSb30BaTeNS

Geocode.Maps — cepBuC BU3yanmsaunm n aHannsa reogaHHbIX




Hawum peLwleHuUs.

JIECHOWU KOMINJIEKC FOPOOCKOE XO34AUCTBO

— MOHUTOPUHT U BbIIBJIEHUE JIECOU3MEHEHUN — PaspaboTka undpoBoro gBoMHMKa ropoga

— OueHka NMOPOAHO-KayYeCTBEHHbIX XapPaKTePUCTUK JieCOoB — PeweHuqa pnq TeEPPUTOPUAJZIbHOIO NMN1aHNPOBaHUA

— BepeHue peectpa 3abpoLIEHHbIX YH4aCTKOB _

[ToaroToBKa NPOCTPaAHCTBEHHbIX gaHHbIX gna UCOT [,

— BbisBneHne KapacTpPOBbIX HAPYLIEHUN

CEJIbCKOE XO349UCTBO

— Pacno3HaBaHWe M KOHTPOJIb 3a 3/IEMEHTaMM rOPOLACKOM
— PeTpocneKTUBHbIN aHaNINU3 UCTOPUN NCNOJIb30BaHUSA NOJEN MH(PACTPYKTYpPbI U NpUJierarowmx TeppUTOpUi

— YTO4YHEeHue rpaHuy noneun

— Pacno3HaBaHue TeKyuwero crtatyca obpaboTtku semenb

HEDTETA3OBAYA NMPOMDIWJIEHHOCTDb

— BbiaBneHue HEUCNOJIb3yeMbIX U 3a6pOLLIeHHbIX 3eMelib

— BbISBEHME 33/1eCeHHBIX 30H NALIHU — KOHTpOJIb COCTOSAHUA TPY6ONPOBOAOB U OXPaHHbIX 30H

— AHanus penbea n NocTpoeHne KapTorpamMmm pasBUTUSA ~ [MocTtpoeHue 3D-mMopenen MecTopoxaeHUA

3PO3MOHHbIX NPOL,ECCOB — WHTerpauua pasnnyHbix paboumx cepBucoB B e4UHYI0 CUCTEMY
— MOHUTOPUHT TEKYLLUX NOKa3aTeNnen arpo3KOCUCTEMbI NONS — XpaHeHue 1 aBToMaTUUYeckoe 06HOBJIEHUE OaHHbIX
O NMPOTAXXEHHOCTU, COCTOSAHUM U NMPON3BOAUTENIbBHOCTU

— MpepynpexpeHue 6onesHen pacTteHUmn
He(pTenpoBOOOB

— PaspaboTka cTpaTternm sawmuTbl U BHECEHUNS YyO0OpEeHNin B TeueHue

Ce30Ha

KOJ1oIrm4
OHEPIETUKA

— MOHUTOPUHI BOO00XPAaHHbIX 30H
~ MOHUTOPUHI OXPaHHbIX 30H J13M P AO0OXpP

— TexXHONOrnyecKui KOHTPoOnb — BbiaBneHne HOpMaTUBHbIX HAPYLIEHUN




[TpumMepbl pean3oBaHHbIX MPOEKTOB
o9 rocygapcTtBeHHbIX HY)XXA

CucteMa MOHUTOPUHIa 3eMefb PaspaboTaHbl cepBUCHI:

Ce/iIbCKOXO399UCTBEHHOIo
Ha3Ha4vYeHUud

MUWHNCTEPCTBO CeNbCKOIo
X039McTBa U NpogoBonbCcTBmsa PT

CuctemMa MOHUTOPUHTIA
COCTOSAHUSA JIeCHOIro

doHAaa

MUWHNCTEPCTBO JIECHOIo
xo3amcrtea PT

CuncreMa MOHUTOPUHIA
HapyLleHUN B BOOOOXPAaHHOM
30He

MWHNCTEPCTBO 3KOJIOMUU
M NPUPOaHbIX pecypcoB PT

— pacno3HaBaHua hakTa obpaboTaHHOW NMaLlHM (TOYHOCTb pacno3HaBaHUa 95%, nooTBEPKOEHO
Poccenbxo3Haasopom PT)

— pacno3HaBaHusa hakTa 3abpoweHHon oT 3 1 bonee neT 3eMNn U HELLENEBOrO NCMOMb30BaHMA (B
2020 r. HangeHo 5,5 Tbic 3abpoLleHHbIX y4acTKkoB, 20 ThiC. ra 3eMenb C HeLeneBbIMM 0ObEKTaMM )

— pacno3HaBaHUsa 3aneceHHoun nawHm (BbissneHo 18 000 ra 3aneceHHOoW nawHu )

— PaspaboTaH aBTOMaTM3MPOBaHHbIN CEPBUC BbIABNEHUS NeCOM3MeHEeHUM No 5 knaccam

— B 2020 B PT BbisBNEHO 60s1€€e 2 TbiC. 06bEKTOB NeconsMeHeHun, c 1 ausapsa 2020
roga Ha Tepputopumn NP0 BbigBneHo bonee 27 TbiC. BbIPyOOK neca

— OTckaHunpoBaHo 3 094 necoycTpouTeNbHbIX MNaHLWeTa

— Ha Tepputopunn 89 KapacTpoBbIX YHYACTKOB Obi/ 06HapYy»eHbl 06beKTbl KannUTaslbHOIO
CTPOMTENbCTBA, HapyLlalLWme BOO0OXPAaHHOE 3aKOHOAATENbCTBO

— OBbHapykeHo 164 06beKTa KanuTaJibHOro CTPOUTENbCTBA B npenenax beperoBon Noaochl



PeannsoBaHHbIe NPOEKTbl A1 bu3Heca

OUuMPPOBKa AAHHBIX UHPPACTPYKTYpPbI — WiccnepnoBaHo 1 BHeceHo B LMdpoByto Moaesb 6onee 136 ra TeppuTopumM TeXHoMnomca
TeXHOorMnosinca nNo pesynbratam

6eCcnmnIOTHOM CbeMKMU — CchopMupoBaH UmdpoBomn Tonorpadmnyecknin nnaH TexHononmca nnowapbio 150 ra
TexHononmc «Xumrpag» — BbisBNEeHbl BCce KapacTpoBble oln6Ku n oumbku B nposepeHun ceteu (> 100)
CncrteMa aBTOMaTU3NPOBaHHOIO — Co3paHa egunHag reonHdopMaLmMoHHag nnartgpopma ana pabotbl ¢ o6bekTamu
MOHUTOPUHIA MHPPACTPYKTYPHbDIX

0P BbEeKTOB CBSA3U — Mony4yeHo n obpaboTtaHo 60s1ee 500 KapacTPOBbIX BbIMUCOK

MeradoH — OundpoBaHo 262 obbekTa BOJIC 1 aHTEHHO-MAUYTOBbIX COOPYXEHUM

Lindposaga 4D-mopenb

— VIHhopMauma OOCTyNHa KaXXa0oMy XUTeNo ropoaa
ropoga MHHononuc

— Co3paHa 6asoBast nnardopMa, HanoHeHHas 06 beKTaMM HEABUXMMOCTH, bNaroycTpoucTea,

Mapwus ropoga MIHHomonuc TPAHCNOPTHOW N TYPUCTUYECKON MH(PPACTPYKTYPbI

MHorodakTopHaa cuctemMa aHanms3a § §
1 pa3paboTKM CTPaTernum 3aLmThbl — PaspaboTaHbl MOAyNM A9 CAMOCTOATEIbHOM PaboTbl Noib3oBaTesNen

N BHeceHuda yaobpeHum — CobpaHa 6a3a gaHHbIX Mo 553 3a6oseBaHNAM pacTeHUU

— CobpaHa 6a3a paHHbIx 13 14 800 HaMMEeHOBaHUM NpenapaTos
TenearpoHoMm



CxeMa PYHKLMNOHUNPOBAHUA CEPBUCOB MOHUTOPUHIa

%

— Amazon
— Google

— Copernicus
— USGS
— Poccuickag rpynnupoBkKa

KOCMUNYECKNX allapartoB

CkaumBaHue
KOCMOCHUVMKOB
(KC)

NMpeaBapuTenbHas
ob6paboTka KC

MacknpoBaHue obnakowm

PagnomeTtpuyeckas
KanmbpoBKa

TeMaTunyeckasa
o6paboTka KC

— RGB-komMno3uTbl

— NHpeKCcHble
n3obpaxeHne

OTOo6paxeHue pe3ynbTaToB B
KapTorpadmyecKkomMm obospeBartene

AHanus
KOCMOCHUMKOB
HeupoceTaMm

—  KOHTponb
—  Bepudukauunda

—  ANroputMmbl
Kfiaccugukaymm



YMHbIU ropoa: 4D undpposom oBOMHUK 0119 MOHUTOPUHra
ropoaCcKUX NpoLeccoB: ornMcaHue

] ()] M ® & iuul.ru

INMDPDUS

& DBLECTEEHHBLIE NPOCTPAHCTEBA

* MOPOOCKARA MOBMNBHOCTE : * TEPPUTOPWANBHOE PASBWUTHUE

,El,o6po no)xasjioBaTb Ha cauT
LindbpoBou Mmogenu ropopa
MHHOMOUC

Mopynu
CUCTEMDI

30echk Tbl MOXelb NOJYUYNTb HEOOXOAMMYIO MHpopMaLUIO U
*= MYHULMNANBHOE |
YIPABMEHWE % COUNANEHAR UHTETPALMA NpeanoXuTb Maeu Ang pa3BuMTUA HaWero ropoaa. 3

¢ FEOMAPKETUHT g S MpennaraemMm 03HaKOMUTbCH C BO3MOXKHOCTAMU LincbpoBou :
' S MOJEeNu UK cpasy NepenTr K MHTepakKTUBHOW KapTe
ropoga UHHononuc.

Ypenuderne HaNnoropsElx AoxXcnoe

¢ FEMENLHBIX YHACTKOE M ODLEKTOE HELBHMKHMOCTH _ ,
MEPEUTH K KAPTE HAJTEE

PerynMpoBEaHMe CTaBKW apeHOHcA niaTtel

33 MCNONE3NRaAHME FeMERLHLIX YHALTHOB

M o&BeKTOR HeAEH W HMMOCTIM

ddPeKTbl OT co3aaHUA

o PerynrposaHe KagacTRoBOH CTOMMOTTH )
M BHeupeHMq uM¢pOBOM deMenbHBX YHdCTHEQE I/__H‘
M ouen M ro pona Dop M pOBAHUE HENPEPBIBHOR CHUCTEMBI

0B lLuecTEBEHHEX UeHTROB

BuABRSHWE TEPPWTOPMA, NPHUENEKATENEHBIX

ana GMaHeca 1 gna ropoMaH




KoMnsekKcHaa cmctemMa ogUCTaHUMOHHOIo MOHUTOPUHra

MNJTOTHDbIE PETMOHDbI MO

Clolol=1qy~

Pecnybnumka TaTapcTaH

HuXeroponckaa obnacTtb

CamMapckaga Ob6nacTtb

YnopsaoounBaHue X039UCTBEHHOW
neatenbHocTn pernoHos NPO

YMEeHbLUEHME Yncna HapyLleHnmn
N UX NpeaynpexngeHune

NMOOCUCTEMDI

1. MOHUTOPUHI COCTOAHMA NEeCHOro oHaa
N NNEeCOXO3AMCTBEHHOWM OEATEIbHOCTU

2. MOHUTOPUHTI 3eMefib CETbCKOXO3AMCTBEHHOIO
Ha3Ha4YeHUd

3. MOHUTOPUHI 0BpaLLEHUNA C OTXO4aMM

4. MOHUTOPUMHI HEOPOMO/Ib30BaHM4

5. MOHUTOPWHI 1 ynopagoYmBaHmg 6a3 gaHHbIX
0ObEeKTOB HEOABUMYXMMOCTU B LLlenax obecrneydyeHusa
CcobOUMPaeMOCTMN Ha/TOrOB

YnyJdlweHmne aKoI0rM4eckou 1 coumanbHoOM
0b6CcTaHOBKMW, NPUBIEYEHNE NHBECTULLUN

dPPheKTUBHOE NCNONMb30BaHME, COXpPaHeHMe,
NPUYMHOXEHMEe NMPUPOLHbIX pecypCcoB



KoMnaHug-onepaTtop And KoMmMepuunanmsaumm cepBmcosB

UHHO
reoTex.

Muccus

[ToMmoraem mcnosib3oBaTb reogaHHbIE

M H H 0 re OTeX 0719 MONCKa HOBbIX TOYHEK POCTa

MHTerpaynsa reogaHHbIX U HOBbIX TEXHOOTM UMW
Ha 6a3e obnavyHoOM MHDPACTPYKTYPbI

Knro4yeBble BEKTOPbI Pa3BUTUA KOMIMaHUK

1. MpuBnevernne paspabotumnkos 'MC 2. DOKYyC Ha Pa3BUTUM OTPACSIEBDIX 3. Pa3spaboTka n anpobaumng HOBbIX

08 peanusaumm npoeKkToB Ha base TEMATUYECKNX CEPBUCOB U pPeLLEeHNM bnsHec-mogenen npeaocTaBieHns reogaHHbIX
CEpPBNUCOB N KOMMNOHEHTOB 0b61a4YHOM C NpUMeHeHneM obnayHbIX N CEPBUCOB M pacllMpeHne pbiHKA 3a CYeT
reonHdopMaLMoHHON NnaThopMbl TEXHOMOIrUU BOBJ/IEYEHMS B OTPAC/Ib KOMMNAHUMN MaNoro

n cpegHero busHeca




doTorpaMmmMeTpuyeckKume

CepBMUCDI




O6nayvyHaa doTtorpamMmmMmeTpus

B2B/B2C

NMpuMeHsaeTca Ang pelleHuda 3aaad o6paboTku AaHHbIX [A33:

— [locTpoeHmne opTothOoTOMNSIAHOB BLICOKOIO pa3peLleHmns (3a cHeT pecypcoB
«0baka» ¢ MeHbLIMMM annapaTHbIMU OrPaAHNYEHNAMMN)

— [MocTpoeHune ynudposon moaenu penseda v UnMdpoBon Moaenn MECTHOCTH

— CTepeoBeKTOpM3aLMA B PYYHOM pexunme

BO3MOXHOCTU CUCTEMDbI:

— MoacTporika napameTpoB 0bpaboTku gaHHbIX 133 Ha ntoboMm aTane

— OnepaTopCKUM KOHTPOSIb TOYHOCTM pe3ynbTaToB Ha Ntobom atane
thoTorpammeTpmuyeckon obpaboTkm B py4HOM pexnme

— BO3MOXHOCTb BbINOSTHEHUS TEXHOIOMMYECKOMN LLeNoYKM 0bpaboTKm
noboro Bnaa CbeMKM B aBTOMATUYECKOM PEXNME




O6nayvyHaa doTtorpamMmmMmeTpus

— Ob6paboTKa B 0bs1ake gaHHbIX [133 U3 passIMvHbIX UCTOUYHNKOB: KOCMUYECKas
n asapohoTocbEMKA, BKJIIOUAA CbeMKY C 6eCnuoTHbIX IeTaTesibHbIX annapaTtoB

(BMJIA)

— Mo>XHO paboTaTb COBMECTHO C KoJisileramm B eAMHOM 061avyHOM npocTpaHCcTBe.
He HY>XHO TpaTuUTb OONONHUTENIbHbIE CPEACTBA HA XPaHEeHUe, yripaBieHue u
nepepavy paHHbiX. Photomod HPC no HeobxoanmocTn ncnonb3yercsa Kak
yaaneHHbin cepBuc (No nognucke, unu no 3artpare pecypcos). CoBMecTHada
yoaneHHas paboTta B «obsiake» N03BONAET YBEIMUNTb JOCTYNHOCTb
hoTOrpaMMeTpPUCTOB.

— lMpwu cepBNUCHOM UCNONb30BaHUU NpouUcxoauT bonee ckopocTHas obpaboTka
33 3a cueT annapaTtHbIX pecypcoB «obnaka» n pacnapanjennBaHua B
Photomod HPC. Tpatntca kpaTtHO MeHblue BpeMeHn - oT 3 g0 7 pas.
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Cnacub6o 3a BHUMaHue



