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Abu Dhabi,
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3 Pixel projection unification

Georeferencing

D

o/  NoData value

Seamless mosaic creation

Original images
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CENTER

Result of mosaic
creation in IMC
software

Moscow.
Resurs-P, Kanopus-V
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Kanopus-V
pixel- 2,4 m

Seamless mosaic

Resurs-P
pixel- 0,72 m
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2. Nomenclature sheets.
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Wildfires monitoring

Open fire detection. Russian Federation, Landsat-8
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As a part of cooperation with

Ministry of Emergency Situations (Russia)
Innovative Centre Company performed a
monitoring of fires on the Portuguese island
of Madeira.

Monitoring was performed in IMAGE
MEDIA CENTER software based on the
Landsat 8 data received on the August 11,
2016.
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Wildfires monitoring
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INFORMATION ABOUT SCENE [J257 Image location
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Satellite name : Landsat 8

Sensing time : 11/08/2016 11:40:51
Sensor : OLI_TIRS

Processing level : L1T

Resolution, meter : 30.000000

LEGEND

. Fire areas

- Burnt area

DVegetation
Hydrography

Madeira Island

Image in visible spectral range

Buildings
. Buildings in the fire areas
+ POI
DAdministrative bounderies

Territory analysis

—a 7.44%
92.56%

Unaffected area
WBumntarea

Burnt area (km2)
Sum : 55.12

Burnt vegetation (km2)
Sum : 25.58

Buildings in the fire areas
Count : 167

Dencity of population {persons per sq.km.)
M 0.0000 - 1.0000
1.0000 - 50.0000
50.0000 - 100.0000
100.0000 - 150.0000
@ 150.0000 - 200.0000
W 200.0000 - 250.0000

POl in the fire areas
Count : 103
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As a part of cooperation with Ministry of
Emergency Situations (Russia) Innovative
Centre Company performed a flood
monitoring in Kirov on 14.05.2017.

As a result of the flood four districts
are flooded. Houses and streets are
flooded, water reaches entrances of the

buildings.
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VNHOOPMAUMA O CHUMKE

Haumenoeanue KA : Landsat 8
Bpema cvemku : 14/05/2017 07:50:35
Tun cercopa : OLI_TIRS

Tun cnos : MynbTiCNexTpanbHblit
Pazpewenue, m : 15

YCNOBHbLIE OBO3HAYEHMA

Peka B MexeHb
B 3atonnenve
B 3paHus satonneHb!
W 3aaHus
— [oporu 3aTonnexsl
[Doporu

MocTpoiikk NoATONNEHbI:
Konuuecreo : 181

MAOWaAL 3aTONNEHHBIX NOCTPOK (M):
Wroro : 67860

Y4acTku A0POr NOATONNEHE
Konuuecrso : 190

Uroro : 118.33 (km)

O6uwas nnowaaw 3atonnexus
8 paitoHe 06paboTku (kM):
Wroro : 210.38

NNOTHOCTL HaceNneHuA (Yen/Kxm2):
0.0000 - 1.0000

+CraTu Aavkbie

1.0000 - 50.0000
npy Nogveme yposHa soas Ha Bm

50.0000 - 100.0000
I 100.0000 - 150.0000
W 150.0000 - 200.0000
W 200.0000 - 250.0000

B oTueTe UCNONLIYIOTCA OTKPLITLIE AaHHbIe OpenStreetidap
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\ Image classification
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jélﬂ LiEHTP MHHOBALIMOHHBIX TEXHONOT WA Chdnge detection verification
}\ﬂ'NNOV”'VECENTRE Digital topographic map 1:100 000

PasHoBpemMeHHoR MOHUTOPWHT raporpadm
2006 - 2016 rr

. " e Hydrography
2 2 ;‘ . Fe E | w

DTM comparison 2006 — 2016

Hydrography change percent
according fo DTM 2006-2016.

0.41 %

RS comparison 2006 — 2016

Hydrography change percent
according to Landsat 2006-2016

YCTOBHBIE OBO3HAUEHA o’ 37%
. W3ameHeHus ruaporpacgum
Tmaporpacus
NPOLEHT MBMEHEHMIA OTHOCUTENBHO NMOLWALM YUACTKA PABOT
Note: |
Territory — Sverdlovsky district
9959% ——— 0.41% 99.63% — 0.37%
T—— T —_— ' Processed area- 6792 km2
B Viavenens Bl Viavenenns Hydrography change area according to DTM 2006 - 2016 - 28 km2 |,
14 Hydrography change area according to Landsat 2006 - 2016 — 25 km?2 '
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ﬁi LIEHTP MHHOBALIMOHHBIX TEXHONOT WA Chonge detection verification A',\')AEAD?E
il Digital topographic map 1:100 000

PazHoBpemMEeHHOR MOHUTOPWHI APEBECHOR PACTUTENBHOCTH
2006 - 2016 T
UTK CHUMKK

YCNOBHBIE OBO3HAYEHAA

B V3meHenus gpesecHoit pacTUTENbHOCTH
B pesechas pactutensHocTb

MPOLEHT M3MEHEHIA OTHOCUTENBHO MNOLLALN YHACTKA PABOT

5.10% 7.07%

[ HeT nameHenu

J HeT nameHeHit
y = B Viavenenns

B Viamerenus

v urnanm%i
reoRE T
X *mu%m A

DTM comparison 2006 — 2016

Forest vegetation change percent
according fo DTM 2006-2016.

5,10 %

RS comparison 2006 — 2016

Forest vegetation change percent
according to Landsat 2006-2016.

7107 %
AAAZD |
Note: |

Territory — Sverdlovsky district

Processed area- 6792 km?2
Forest vegetation change area according to DTM 2006 - 2016 — 346 km?2
Forest vegetaiion chang ’-‘qreo according to Landsat 2006 - 2016 — 480 km?2
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INNOVATIVE CENTRE
application development tendencies

@ Data sources Tasks

Aist-2D; ALOS-3; ALOS/PRISM, AVNIR-2; AlSat-2A,2B; Aqua/MODIS;
ASNARO-1; BKA; BlackSky Pathfinder; Cartosat-1  (IRS-P5);
Cartosat-2, 2B, 2C, 2D, 2E, 3; CBERS-4; Deimos-2; DMC; DMC-
3/TripleSat  Constellation-1, 2, 3; DubaiSat-2; Earth-i  (EiX2);
EgyptSat-2; EO-1/Hyperion, ALl; EROS-A ; EROS-B; Formosat-2;
Formosat-5; GeoEye-1; GF-1, 2, 4; GoktUrk-1A; Ikonos; Ingenio; IRS-
1C, 1D; Kanopus-V; Kanopus-V-IR; KazEOSat-1; KazEOSat-2;
Kompsat-2; Kompsat-3, 3A ; Landmapper-BC; Landmapper-HD;
Landsat-5; Landsat-7; Landsat-8; Meteor-M 1, 2; Miranda VRSS-1;
Monitor; Nigeriasat-2; NuSat -1, 2; Obzor-O; OmniEarth; OptiSAR ;
OrbView-3; PerUSAT-1; Resurs-P 1, 2, 3; PlanetScope; Pleiades-1A,
1B; QuickBird; RapidEye; Resourcesat-1 (IRS-Pé); Resourcesat-2,2A;
Sentinel-2A, 2B; SkySat; Spot-2, 4; Spot-5; SPOT-6, SPOT-7/Azersky;
SSOT; Suomi NPP; SuperView-1; TeLEOS-1; Terra/ASTER; TH-1-1, TH-1-
2, TH-1-3; THEOS; UrtheCast: Iris, Theia; VNREDSat-1A; WorldView-1;
WorldView-2;  WorldView-3;  WorldView-4;  ZY-3;  ALOS-2;
ALOS(PALSAR); Cosmo-SkyMed 1, 2, 3, 4; Envisaf; ERS-1, 2; GF-3;
Iceye; Jilin -1; KOMPSAT-5; NovaSAR-S; RADARSAT Constellation 1
2, 3; RISAT-1; Senfinel-1A, 1B; TerraSAR-X, TanDEM-X; ...

p-N

i
a

Agriculture

Forestry

Number of solvable
tasks

Ecology

i —_ S—

Efficiency of data
acquisition

Transport

Satellite constellation growth i

High-resolution satellites number
increase

Archive imagery amount and demand increase
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Data sources

Federal GIS
Regional GIS

application development tendencies

Municipal economy
GIS

IMAGE

AMEDIA

CENTER

Software

Agriculture GIS

Forestry GIS

Oil & gas industry

Urban development
GIS

Water management

GIS

S

Railway GIS

Flood monitoring GIS

A

GIS

\ S A

A A/

Ecology GIS %
A AA |

Healthcare GIS

AL
Wildfire monitoring |v A‘ VV

Mining GIS ’
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4“ Mo, X Y Z generation theory A

In 1991 two people started talking about the distinctive features of age differences for the first time;
they were US researchers Neil Hove and William Strauss. They developed a theory based on differences in

values of different generations of people.

The age theory includes three main
components (generations X, Y and Z) and one
additional (baby-boomers).
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IMAGE
= vovsnve conre XY Z generation theory Al

|t

Generation Y (1983-2003). Scientists also call them a
«thumb generationy because of their habit to type
8 SMS with their thumbs holding phone in one hand.
They are also known as the «Millennialsy, «Next
generationyn, «Network generationy. Their main
features are passionate involvement intfo digital
technologies, high level of education, fast decision-
making. They are oriented on immediate resulfs,
patience is unacceptable.

Baby-boomers (1943-1963). They are
good feam workers. They are active and
carry on self development, as they have a
huge interest in learning something new.
Their whole life is devoted to work.

Generation X (1964-1984). Their
distinctive features are hyper-
responsibility, out of box thinking, broad

knowledge base, desire to choose and b E
change. These people are individualists Generation Z (after 2003). They have attentfion span of 8 seconds,

{ and tend to depend only on themselves. highlighting the affects of an increasingly digitalized lifestyle on the
They are hard workers and success- brain. They cannot concentrate on a single task for a long fime. The
oriented people. «8 second filtersy developed because the X generation was raised &

in the world with unlimited opportunities and not enough time for all y

of them.
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ﬁ“ﬂu” Image Media Center user interface A

Software structure (2007):

«QOver 150 software modules.
«Over 1000 menu items.
*Over 300 settings.
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%JnﬂIL':E:(T)P&::SSQ:?;HHHXTEXHonorvM Tasks mOnOgemenT ‘A W@D(?E
| in a single informational system

OTYET BbIAENEHWE CHEFOBOW NUHUMN

Spatial data processing service

Area selection Task selection

AHaNu3 TeppuTopUK Yoosens eGpatiores 7

Coreascan i
O -
Forestn
Nature /

—— reserves

riculture

BLIABNGHNO HIMOHOHMA




22

z%ﬁg@w MHHOBALIMOHHBIX TEXHOJIOTMH S p a 'I'|O | d a TO A W{:%?,E
k. =

INNOVATIVE CENTRE

automated processing technology

Surveying task
selection

Spatial data
processing service

Obtained data processing
according to a task algorythm

Agriculture

Forestry

Ecology

MOHUTOPUHF NOXAPOB

Mining
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Data input

Spatial data
processing service

Processing request

Spatial data processing service

[ Database data search and selection ]

[ Algorithm selection

}

Distributed computing resource manager

Dlejje]elejss)

[ Image Media Center server

J Data acquisition

N
Results IMC

generation

Server mode
processing
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Thematic processing cycle

A

Processing stages

* Preliminary processing
(atmospheric correction,
mosaic creation, resolution
improvement).

» Thematic processing
(classification, indices,
analysis).

* Results vectorization
(aftribute information, styles).

* Report generation (stafistics,

diagrams, description)

Remote sensing data processing in ‘

IMAGE MEDIA CENTER

Data storage

Satellite images

Resurs-P; Kanopus-V; BKA;
GeoEye-1; Landsat-5,7.8;
GeokEye, Pleiades, WV-2,3;
TerraSAR-X, TanDEM-X;
Radarsat-2; Sentinel-2A, 2B
etc

Vector maps

Road network; urban
infrastructure;
meteorological data;
floristries; protected areas;
agricultural lands; crops;
water bodies, efc

Remote sensing data processing results

» Image quality improvement.

» Vector maps and thematic vector layers.

» Forecasts and models.
« Staftistical data.
» Graphic and text reports.

24
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e Tasks log
e e Upload materials
INNOVATIVE CENTRE A IMAGE MEDIA CENTER WeLcom, u:s:i re q U ire m e n 'I'S
ACCOUNT
[ |
e
g e
A IMAGE MECRA CENTER

Select necessary
category of tasks

ACCOUNT

L AR S SR S
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[ RS processor X

€ C | ® imccloud.novacenter.ru/imcnew/index_en.phg

in INNOVATIVE CENTRE A IMAGE MEDIA CENTER

TASKS ADD NEW TASK

ECCOHTYKA:  [ATITOpEK

Image

8 Atributes

Snowflce

Type SnowIce
S_M2 103376700,000000

veCTOr d OTO -' - 4 1y S_kmMz 103.380000

Attribute
information

Background
map

RIS

IMAGE

E\i‘LLEHTPMHHOBALl,VIOHHbIXTEXHOJ'IOFMI;I ProceSS|ng reSUITS A&Eﬁ%@
visualization on geoportal

| | = @] %
&% | O

Processing resulis log

\ v v -
\ TASK STATUS START/RESULTS
Hosonaen

BaKcan
Yerem
Hanbun |

Kauxaray

Snow and ice 2018-12-28
34 complited fip:/fimeccloud novacenterru:2021/Work_id_324
detection 17:48:14

| Image. tiff

+/| Snow and ice.shp

egetation 2018-12-28
ar complited
changes detection 18:37:42

Results ’roglisploy
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cloud service

4« & C B | © | imcloud.novacenter.ru/imcnew?/ o ®

LIEHTP VHHOBALIMOHHBIX TEXHONOMW A IMAGE MEDIA CENTER - [o6po nowanosars, uic

(Pycckuit) (English)

@ Bawm 3agaun = 3annauuposaTs 3ajaHue
-

n v / Wxgscx F y
= - H e / N,
Area of interest selection [ Py
& gy In e Copprin %2 amana . 0
, « e o Ulyanovsky District
oepie <] ofieocme = Ny
A S8y W S g -
Y §; Heowcaps | ] e ¥ hpreanc %6 ananes | .
/ , a0 ssce o Archive data:
T Yenvw .
= (< s e 7 Landsat 7 im 2002
( , o andsat 7 images,
TeppuTOpUN
f f ta:
— Up-to-date data:
229 aHamws | .
e 5 Landsat 8 images, 2016
i —
. — i T __-L |
180002 2 fp:limccloud.novacenter.nu:2021Work_id_270
TeppUaTOpUN
—
2017-04-07
mn aHanvs e completed fplimccloud.novacenter.ru:2021Work_id_272
—
le 20170407
7 ananus o completed  fip:iimccloud.novacenter.ru:2021Work_id_273
TeppUTOpUnN
Pamioapemeron
20170407
274 aman e completed  fip:limccloud.novacenter.su:2021Work_id_274
TEppUTOpUN
g i 2017-04-07
2% avanvs completed
18121 ftp:Mimccloud.novacenter.ru:2021Work_id_276
TeppuTOpUM
PasvoepemersoR
2017-0407
an aHanus completed
181331 ftp:imccloud.novacenter.su:2021Work_id_277
TeppUTOpMIA
2017-04.07 4 b
78 ananus i completed | LiewTpuposams |
TeppUTOpUN ftp:imccloud novacenter.ru:2021Work_id_278
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| cloud service

|t

« c L AKC]
in LIEEHTP UHHOBALIMOHHbBIX TEXHONOI A A IMAGE MEDIA CENTER [LoBpo noxanogat, uic
’J\7“%\j (Pycckuit) (English) i
@ Bawi 3agau | 3annaxiposars 3aganie
a

completed

Seamless mosaic creation
to cover the area of interest

fip:lienceloud.novacenterru:2021Work_id_262

Area - 39 942 km?2

Mosaic (panchromatic):
Landsat 7, 2002.
(resolution15 m. )
s Bl Landsat 8, 2016
e (resolution15 m. )

Capawcx

17-0407
completed  fipuimecloud.novacenteru:2021Work_id_272

1Work_id_2.
) Passospemest
Nensa anus iy Joud. enter.u:2021Work_id_274
= eppHTOP:
awoepewmers
ans
fip:fimecioud novacenter.u:2021Work_id_276
eppuTOp
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cloud service

€« C B | © I sd.novacenter.ru/imcne v ®

LIEHTP WHHOBALIOHHbIX TEXHONOMA A IMAGE MEDIA CENTER Flo6po riowanosars, uic

(Biin)

| (Pyccxuit) (English)

%ﬁ Bauww 3apaun | 3annanuposath 3afaHmne
[+] -

Change defeéflon - = Total area of detected

~ changes:
= 1403,37 km?2

\ATA

S | = | Number of regions where

TeppHTOpYA

. changes were registered:

270 ananuy

o 2312

Pasoepemesol
2017-0407 |

m ananuy v completed  fp:fimccloud.novacenter.ru:2021Work_id_272

TeppuTopuA

Tonunn (! PasioBpemeHHoR

2017-0407
3 aanus

Cowopcwan’
B

AL PasHoBpemeHHOi
T b. 4
“Camapa” 2 27 avanmy completed  ftp:fimecioud novacenter.ru:2021Work_id_274
TeppuTOpHI

ompleted  fipimecloud novacenteru:2021Work_id_273

T~

HomoryABuiencx
& o

e [SE PasHospemesoi

fipifimecloud.novacenter.su:2021MWork_id_276
TeppuTopHm

& & ~ : Pasospemes o

anans completed
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Manual work: 5 min per 1 km?Z.

Processing type:

-change detection;
-change classification;
-vectorizing the result.

Operator’s work schedule:

40 hours per week, 1 month - 20 work days.

Total area:
194 800 km?2.

Processing time:

16 233 hours,
2029 work days,
405,8 work weeks,
101,5 months,

8,5 years.

Total area:
7 200 km?2.

600 hours,

75 work days,
15 work weeks,
3,75 months.

o Y ety
4 A 4

Processing time:
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= « (scale1:25000): 2 771

Landsat 8 images number: 15

PC characteristics

Operating system:
Windows 7

OS type: 64-bit

Processor unit:
Intel Core Processor (Haswell) 3.4 GHz

RAM: 64 Gb
Drive type: SSD, 1 Tb — 4 pieces.
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Thank you
for attention

Innovative Centre

129329, Russian Federation, Moscow, Vereskovaya st., 10
Phone/Fax: +7 (499) 189-61-66

E-mail: contact@novacenter.ru

Website: www.novacenter.ru




