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JaHHble ANCTaHUMOHHOIOo 30HAUpoBaHuA 3emaum (A033) —
BaXKHEULLNN NCTOYHUK ONepaTUBHOMN U COBPEMEHHOM
UWHopMaLMM O NPUPOAHON cpeae, 06 aHTPONOreHHbIX
U3MeHeHUAX NPUPOAHbBIX KOMNJIEKCoB, 06 aKonornueckomn
o6cTaHOBKE TeppUTOPUIA ONA CO3AAHMA TEMATUYECKUX KapT,
6a3 AaHHbIX U Apyrux uenemn.

OcHoBHble 06nacTn npumeHeHuna 4433:

- cocmaeneHue u 0bHoeneHue monozpaguyecKux Kapm,

- cocmaeneHue memamu4ecKkux Kapm,

- UHBeHMapus3ayus semers,

- C030aHUe 20p0O0CK020 U 3emMesnbH020 Kadacmpa,

- 9K0s1020-2e02paghuvecKasn oyeHKa meppumopud,

- uccaneoosaHue OUHAMUKU NPUPOOHbLIX U
aHMporno2eHHbIx 0bvekmoes u seneHul,

- co30aHuUe onepamusHbIX U rMpo2HO3HbIX Kapm u op.



OCHOBHble 803MOMXCHOCMU, O6€CI’I€‘IU60I’OU4U€ pa6omy

CO CIMYMHUKOBbIMU OGHHbIMU 018 peweHUs Hay4YHo-
uccsneoosamesnbCKUx 3a0a4

Bo3moxHOCMb nosiy4eHUsi UHghopmayuu
0151 U3y4eHusi pPa3sIuYdHbIX MPOCMpPaHCMEeHHO
pacrnpedesieHHbIx 06bekmos

*Bo3MO)XHOCMb aHasiula OuHaMuku obbekmoe
(8pemMeHHbIX cepul)

Bo3moxxHocmb pabombi cO criymHUKO8bIMU
daHHbIMU COBMECMHO C pa3siudHOU conymcmeyrouwel
uHgopmayueu

‘u ap.
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MWPOBAA IPYNMNMPOBKA CNYTHUKOB ANCTAHUMOHHOIO 30HANPOBAHWNA 3EM/IN (A433)
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@ CryTHuKK CBEPXBLICOXOTO Pa3peleHn 2 CryTHUKK BoIcOXOro paspewenun @ CryrHuky cpegHero paspelenus @ CrymHvkwn HU3KOro paspelueHus B PagapHsie CryTHUKM
NPUMEYAHMSA: 1. Ha kapTocxeme He NoKasaHbl MUKPO- U HaHoCNyTHUKN 133 | 2. Yxa3aHo cocTosHne rpynnuposxn Ha 1 aerycta 2014




Knaccndpukauma cbemoUHbiX MeToA0B MO TEXHONOTMU NOAYyYEeHUA
n3obpaxkeHusa
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bonbuwyro yactb 17133 cOCTaBAAIOT CHUMKU, KOTOpPble AaloT
BO3MOKHOCTb NosyyeHMAa uHdopmauum 06 obveKkTe B Buae
nsobparkeHua B yugposoi nnn aHanoz2oeou popmax.

Lugposasa ¢popma /133 — paHHbIe, nepepaBaemble
no paguvoKaHanam nam Gukcupyemblie Ha MarHUTHbIX HOCUTENAX.

AHanozoeasa ¢popma AA33 — cHumKu (bpotorpadpun).

Mo TexHONOrMM NonyvyeHusa pasnnyaloT CHUMKU ¢otorpadpuueckue,
CKaHepHble U Ppaano/OKaLLMOHHbIe.




NCTI0JIb30OBAHUNE KOCMUYECKNX CHUMKOB
£ r, . i '

AHanu3 nenoBou u
naBoAKOBOW 06CTaHOBKM

NMoaroroBka poTOoKapT
n ¢poTonnaHos

OueHka TeMnepaTypbl MOHMTOPUHr OLeHKa KOIMYeCTBEHHbIX
noBepxHocTn Muposoro XapaKTepucTuk
OoKeaHa

UHTerpupoBaHHbie TMC (UTUC) coBmewaloT PyHKLMOHANbHbIE BO3MOXHOCTU TUC n
cuctem unpposon 06paboTKkn nsobparkeHun (AaHHbIX AUCTAHLUMOHHOIO 30HAUPOBAHUA)
B e4MHOIN UHTErPUPOBAHHOM cpeae.




Paboma co cnymHUKo8bIMU OGHHbIMU 8 HAYYHbIX MPOeKmMax.

«MpPaouUyUOHHAA» cxema

LleHTp 3anpoc/3axas HayuHblit npoekT (TUC)
npeAoCTaBNeHUA Ha 0aHHble
AaHHbIX Cucrema c6bopa u

apxusauumM AaHHbIX
(co3paeTca noa NPoeKT)

¥

KomnneKkcbl 06paboTku

DaHHbIX
(co3patotca noa NMC-npoekT)

L

Cuctema aHanuMsa um

npeacrasieHna AaHHbIX
(co3paetca noa NMC-npoekT)

Cuctema cbopa
AAHHbIX

'

Cuctema cTaHaapTHOMU
06paboTKkn gaHHbIX

V

Cucrema apxusauum
AaHHbIX

vt

Cucrema ob6cnyxuBaHua
3anpocos

lNonyyeHue
Habopa daHHbIX

| Pesynbrar !




CospemeHHbIH GOHA KOCMUYECKOU CHbEMKMU

MN3C-cbemKa

PagapHaa cbemka
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Monoca 3axpara
MCVY-3 (76-118 kM)

3ona ob30pa
MCY-23 (1324 km)

SPOT, GeoEye, IKONOS, RADARSAT, TerraSAR,
Landsat, QuickBird...... ALOS-2...... )




MpocTpaHCTBEHHOE pa3speLlleHue — pa3mep Ha MecTHOCTH
MUHUMa/IbHOTO 06BbEKTA, XOPOLIO Pa3/IMYMMOro Ha CHUMKE

Pa3peweHue, M
Huskoe KUNOMETPbI
CpenHee COTHU METPOB
Bbicokoe: DECATKA MeTPOoB
OmHocumensHo

30-100 m
8bICOoK0oe

8bICOKOE 10-30 m
OueHb
BbICOKOE

CeepXxBbiCOKOe Aonu Metpa

METPbL

N AL L
<" Moscow, Russia
_ - Ikonos Satellite, 1m Color



SRTM - Shuttle radar topographic mission

PagapHas Tonorpaduueckas cheMKa 00JIbIICH YacTu
TEPPUTOPUH 3eMHOTO mmapa mexay 600 c.ur. u 54° ro.m.

SRTM COVERAGEMAP
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SRTM - Shuttle radar topographic mission
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http://www2.jpl.nasa.gov/srtm/
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Penbed Ha CHUMKe u TonorpacdumyecKkon kapre

www.igras.ru/data/Scanex.rar
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JucmaHUyUuOHHbIU MOHUMOPUH2 8YJIKaHO8
Kamyamku u Kypun

http://volcanoes.smislab.ru

CnyTHUKOBbIN cepsuc «VolSatWiew»
OpPUEHTUPOBAH Ha obecneyeHue
CNeLnanmncTos, BeayLnMX MOHUTOPUHT
BY/IKAHOB, A@HHbIMM CAYTHUKOBbIX
HabnoaeHUn

Co3pgaH cosmectHo MBnC AABO PAH, UKW PAH,
BLU 1BO PAH n AL HUL "MnaHeTta"

Cepsuc obecneymBaeTt A0OCTYyN KakK K
onepaTMBHOM, TaK N K apXMBHOW CNYTHUKOBOM
N metTeo MHGOPMaALMKM, a TaKXKE K AaHHbIM
BNAEOHAbNI0AEHUN BYIKAHOB MO TEPPUTOPUN
KamuyaTku n Kypun

MoapobHO BO3MOXKHOCTW cepBuca byayT
npeacTaBAeHbl B IOKNae:

«M3yyeHune ByNKaHMYECKOM aKTMBHOCTM)
KamyaTKku ¢ nomoLLbio MHPOPMaLMOHHOIA
cuctembl VolSatView»

nmn



Paboma ¢ onepamuesHo obHoenaowelca uHgopmayuel

BynkaHbl
KnoueBcko n be3bIMAHHbIN
5.09.2014
OaHHble cnyTHUKA Landsat 8
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06natl|-|ocn: Han KamuaTtkoun 7.09.2014
NaHHbIe npuﬁopa MODIS, CI1YTHVIK Terra

QRN O1eY UM USIILN 1.0, 11 U /10T 12U L4




Bo3MOXCHOCMb coBMeWweHUA UHpOopMayuu ¢ OaHHLIMU, NONYYAeMbIMU
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‘epeHc BET'A - cyTHHKOBEL cepBHC aHANH3a BereTalHH)
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KapTorpacpunueckon nHcopmauma
PocpeecTtpa

UHdopmaumsa HazeMHbIX HaONaeHUN
(HanpumMmep, paHHbIe Kamep HabnAeHNUA BYJIKAaHOB)



Pa3nu4Hsle 803MOXCHOCMU QHANU3A OAHHbIX
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Ob6veduHeHHasa cucmema pabomei ¢ 0aHHeimu HUL «lMaaHema»

http://moscow.planeta.smislab.ru/
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Cuctema co3naHa ana obecnevyeHms
paboTbl C pacnpenenéHHbIMU apXMBaMMU
AaHHbIX « HAL, «[MnaHeTa». Cuctema
obecneymBaeT A0CTYN KaK K NCXOAHbIM
AAHHbIM, TaK U K NPOoAYyKTam
TemaTmyeckom o6paboTKm no Bcew
Tepputopun Poccnun, nony4yeHHbIM B
Esponeinickom, Cnbmpckom m
[1anbHEBOCTOMHOM LIeHTPax npmMema u
06paboTKN AaHHbIX.

Pa3BuMBaeTca B paMKax NpOeKToB
Pocrnapometa u Pockocmoca (ETPUC 33)

B yacTHOCTM, 0b6ecneynBaeT BOSMOKHCTb
on-line npeacraBnenna nHpopmaummn B
Pa3/IMyHble crneumanmsnpoBaHHbIe
Hay4yHble cMcTeMbl PaboTbl C AaHHbIMMU
ANCTAHUMOHHOIO MOHUTOPUHTA



PA3PABOTKA HOBbIX OCOB0 OXPAHAEMbIX NPUPOAHbLIX TEPPUTOPUIA

HAUUOHANbHbIA NAPK «FTOPHAA KONbIBAHb»
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OueHKa aHTponoreHHoro usmeHeHua sogocbopos
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MpupoaHble 06beKTbI

O3epHble KOTNI0OBUHDI




MpupoaHble 06beKTbI

flmaponornyeckue npouecchl




MpupoaHble 06beKTbI
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AHTpONoOreHHan AeATeNbHOCTb
CenbcKoe X03AUCTBO



AHTpONOreHHan AeATeNIbHOCTb

JlecHOe X03AUCTBO




AHTpoOnoreHHaa AeATe/IbHOCTb

Cucrtembl pacceneHma
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http://www.alos-restec.jp/img/2nd/gallery/0803_l.jpg
http://www.alos-restec.jp/img/2nd/gallery/0803_l.jpg

AHTpoOnoreHHaa AeATe/IbHOCTb
JKonormyeckue npobaembl




Lindposbie 6uMbanorekn nsobparkeHuii 3eMHOM NOBEPXHOCTU
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The Machine Learning Team MaChme Leammg

is a component of

CCs-3

The CANDID Project
1994 - 1996

Content-based retrieval of digital imagery is an active area of research in computer science,

o promising to provide powerful tools for database management in the near future. Research at
Information

Los Alamos National Laboratory has resulted in the development of CANDID, the
Comparison Algorithm for Navigating Digital Image Databases. This algorithm facilitates

Scie nces content-based retrieval of digital imagery from large databases using a query-by-example

methodology.

[Operated by Los Alamos National Security, LLC for the US. Department of Energy's National
A) Nuclear Security Administration | Copyright © 2006-2007 LANSLLC | Disclaimer/Privacy
[Last Modified: Wednesday, 11-Aug-2004 11:1425 MDT
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4 . Search satellite image database (2003- )
Semantics-sensitive Integrated Matching for Picture Libraries

Click an image to find similar images

’ LRSS

992 221

237 237 2
CPU time: 0.00 seconds / Database size: 5600 images

622322 685 234 2

The first number under each image indicates the ID number. The middle number is the distance to the query. The last number indicates the number of regions/objects.

1999-2002, Jia Li, James 2 Wang (SIMPLICity)
Copyright of images belong to their owners. The images are shown here for research and viewing purposes. DO NOT download or copy the images.

Candid (Comparison Algorithm for
Navigating Digital Image Database)
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platform, let us know.

Mew! I 3 collaboration led by Dr. Matthew Hansen at the University of Maryland, we've produced the first 30
meter resolution maps of global forest change, from 2000-2012. This work, which was published in Science
on November 15th, used Earth Engine to analyze over 650,000 Landsat 7 scenes, required one million CPU
hours, but thanks to parallel processing, took only a few days. For more information, please visit the Google
Research Blog, the Google Lat Long Blog, and the Science paper itself.

Featured Sites: Landsat Annual Timelapse 1984-2012

Explore different views into this global timelapse built from global, annual compesites of Landsat satellite
images. Watch change across the planet's surface beginning as early as 1984,

Amazon Deforestation, Brazil
Interactive Landsat timelapse of deforestation of the Amazon
rainforest, 1984-2012.

Growth of Las Vegas, Nevada
Interactive Landsat timelapse of urban expansion and water
resources in the Nevada desert, 1984-2012.

Columbia Glacier Retreat, Alaska
! Interactive Landsat timelapse of the retreat of the Columbia
Glacier in Alaska, 1984-2012.

Wyoming Coal Mining, Western U.S.
Interactive Landsat timelapse of ceal mining in Wyoming, 1984-
2012

Dubai Coastal Expansion
Interactive Landsat timelapse of the creation of the artificial Palm
F Islands off the coast of Dubai, 1984-2012.

# Saudi Arabia Irrigation
Interactive Landsat timelapse of center-pivot irrigation sites (crop
circles) in Saudi Arabia, 1984-2012.

Drying of the Aral Sea
e Interactive Landsat timelapse of the drying of the Aral Sea, 1984-
. 2012

3

Drying of Lake Urmia, Iran
Interactive Landsat timelapse of the drying of Lake Urmia, 1984-
2012

Featured: Precomputed datasets

We have precomputed a number of interesting datasets using the Earth Engine platform, below. Click on each
to learn mere and preview the data as a global timelapse or as a layer in a Google Earth client.

@ Global Roadless Areas: 1 km buffer SR Global Roadless Areas: 10 km buffer
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http://worldwind.arc.nasa.gov/iava/
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http://worldwind.arc.nasa.gov/java/

Mpumepbl aenucTeyloWMUX reonoptanos [1/133:

Pockocmoc (geoportal.ntsomz.ru)
KocmocHumKu (kosmosnimki.ru)

EROS Data Center leonornyeckou cnyx6oi CLUA
(eros.usgs.gov)

== RUSSIAN FEDERATION S _ My Account @

Products & Services > Markets - Ordering -~ E Geobtore E¥4 Contact us @ Commercial network 'I;I' Image Gallery

The most comprehensive range of geospatial data available

Saclit Imogery GEO Hevationsenvices

Pléiades Elevation30 Pléiades Direct Access Services Custom-Branded Portal

SPOT Elevation10 SPOT Direct Access Services Managed Hosting

TerraSAR-X Elevation4 & Elevation1 TerraSAR-X Direct Access Geo-Processing
Services

FORMOSAT-2 WorldDEM™ Streaming

DEIMOS-1 TerraSAR-X-based GCPs m Virtual Tasking
SPOTMaps Webinars

_
Radar Mosaics

Pixel Factory™ GO Monitor
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USGS Home

Contact USGS
Search USGS

LandsatMissions o e

[ Home ] [ Mission Headlines } [ Image of the Week
T

October 10, 2014 - Upcoming Landsat 8
About Landsat Surface Reflectance Data Products Urban Growth of Maracaibo, Venezuela

Gallery Prototype Landsat 8 Surface Reflectance product I A |
options will be available to all users in the
upcoming months. More details about the
upcoming L8 SR data, as well as a better known
timeframe of availability, will be provided and Follow @USGSLandsat
Frequently Asked rele_vant documentat?on will also be made
available before public release. (Read More)

Tools & Services Tweets

Education &
Outreach Get Data &%.  NASA Earth @ @NASA EO 23 Oct

Drought Shrinking Sdo Paulo
LIRS Reservoirs

Science

Product Information

View and Get Color Images - Landsatl ook
Viewer t3 Retweeted by USGS Landsat

Browse and Download Data - GloVis
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http://svs.gsfc.nasa.gov/Gallery
Scientific Visualization Studio
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leonorunueckas cnyx6a CLUA (USGS)

obnapaer ctapevinm M KpynHeruwWwmnm apxmsom 6ecnniaTtHbix
NPOCTPAHCTBEHHbIX AAHHDbIX.

JoCcTyn K Hemy MOXHO NMoAYy4YUTb C NOMOLLbIO cepBuca
EarthExplorer.

CepBuc npegocraBafaeT A0CTyn K AaHHbIM €O cnyTHUKOB USGS-
NASA, a TaK»Ke OTKpbITble AaHHble UIHAMNCKOU OpraHn3auunm
Kocmuueckux nccneaosatuni (ISRO) u EBponeucKkoro
KocmuyecKkoro areHtcrtea (ESA).

TaKXXe nmeroTcAa apXuBHbIe CHUMKU C KOMMEPYECKUX
CNYTHMKOB BbiCOKoro paspeweHusa IKONOS-2, OrbView-3 un
Spot.

Y USGS TaK»Ke ecTb AONO/IHUTE/IbHbLIA NOPTan ANA CKaYMBaHUA
matepuanos GloVis.



MopTtan LandViewer ( https://eos.com/landviewer)

npeacrassieH KomnaHuei EOS — ogHou U3 BegyLwmx
KOMNAaHUN-AUCTPUOBBIOTEPOB KOCMUNYECKON CHEMKM.

CepBuc npegocrasaser AocTyn K 6ecnaatHbiM AaHHbIM
C onTUYecKux cnyTHuKos CBERS-4, Sentinel-2, MODIS/NAIP,
Landsat-7, 8, u co cnyTHMKa pagapHoun cbémKu Sentinel-1.

OHM AOCTYNHbI ANA CKAYMBAHUA B BUAE «CbIPbIX» CLLEeH U
MO3aMuK.

Momunmo 6ecnnatHbIX AaHHbIX, HA NOPTase MOXXHO NOCMOTPETb
AaHHble KOMMeEpPYEeCKUX CMYTHUKOB CBEPXBbICOKOIro
pa3peweHuna Kompsat-3, SuperView, GaoFen-2 u TripleSAT.



Sentinel Hub

ecTb ABa nopTtana gna paborbl ¢ 6ecniaTtHbIMU AAHHBIMMU:
EO Browser u Sentinel Playground.

EO Browser AaéT BO3MOXKHOCTb NPOCMOTPA, aHaNn3a u
CKauMBaHUA MaTepPUasioB CO CMYTHMUKOB CpeaHero U HU3Koro
pa3peweHusn Sentinel, Landsat -5, 6, 7 n 8, Envisat, Meris,
MODIS, GIBS u Proba-V.

Moptan Sentinel Playground no3sBonseTt npocmarpusatb u

aHaNN3UPOBaTb MO3aNKU CHUMKOB, NOJIYy4EeHHbIX ¢ Sentinel-2,
Landsat-8 u MODIS.




Konnekuua cHumkos Sentinel
XpaHUTCcA Ha nopTtane Copernicus Open Access Hub.
MopTan npegoctasnaetr BO3MOXKHOCTb MOUCKA,

NPOCMOTPA U CKAYNBAHUA MATEPMAJIOB CO BCEU
rpynnupoBKM cnyTHMKOB Sentinel. y
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SAS.MnaHeTa - [porpamma npegHasHavyeHa 414 NPOCMOTPaA U

3arpy3Ku CNYTHMKOBbIX KAapT BbICOKOro paspeLlleHus npeacrTaBasemMbix
TaKUMU CEPBUCAMMU:

Google maps;
KOCMOCHMMKU UCTOYHUK 1;
KOCMOCHUMKU UCTOUYHUK 2.
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Caunt Pocpeectpa. lNybanuHana KagacTtposan KapTa
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Caunt Pocpeectpa. lNybanuHana KagacTtposan KapTa
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