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RESULT

Gaeorsfersncing improvement % A 5
using reference points B S Y
Kanopus-V/BKA Resurs-P S

Obtaining DEM for scene”s geomelric 3

A correction (GMTED 2010, 250m) RERRSSIRC s formet
RPC-transformation for each single color band Transformed speciral bands in IMF
considering the error esfimated during stage 1 file format
Stitching of stripes (Resurs-P)/ micro frames 5 bands (PAN+4 MUL)

{Kanopus-V] for individual bands in the route in IMG format

IC processing

Eliminating offset between 4 spectral bands
and panchromatic band. Formation 5 files in IMG format
of 4 multispectral bands image

Formation of composite image consist
of 4 speciral bands [pixel projedion: 4 bands in IMG file format
Resurs-P~ 2.1 m, Kanopus-V ~ 10 m)

Panchromatic image resolufion improvement
(pixel projection: Resurs-P~ 0.7 m, Resolution increase by 10-12%
Kanopus-¥Y~2 m)

Automat

Formation of pansharpened RGB image in
natural colors with resolution of panchromatic File in IMG format
image

Noise elimination, Signal/noise ratio before Signal/ noise ratio after processing
v processing ~10 dB =13dB
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Remote sensing data obtainment automation Ao Cinek
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Remote sensing data obtainment automation
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Result of mosaic
creation in IMC
software

Original images

Georeferencing

D

NoData value

Moscow.
Resurs-P, Kanopus-V




’T“?‘ INNOVATIVE A lr\rJ\AIEIA\D(?AE
A CENTER

W centee Seamless mosaic y e

Resurs-P
pixel- 0,72 m

Kanopus-V
pixel- 2,4 m
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[ |cenme Seamless mosaic automated creation &
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spafial distribution of agricultural lands;

crops monitoring;

Agriculture » plant disfribution area analysis;

vegetation cover and soil degradation detection;
+ damp and saline soils detection, efc.

forest stand and pest infested territories monitoring;
free species distribution maps creation;

wood stock quantification;

areas of deforestation moniforing.

Forestry

 oil and gas pipelines strains detection and localization;
oil firm on the water surface detection;

Ecology » monitoring of lands polluted with oil;

defoliation detection ;

landfill detection.

* mining areas monitoring;
Mining + oil and gas facilities monitoring;
» temperature anomalies detection.

TN
Emergency « emergency situations simulation and monitoring;
situations and  search and rescue operation on the land and sea planning;
military tasks + affermath assessment. N '
s mapping; s :
Other tasks « scientific research and government programs; ; A
0 G-
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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

B

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

Vectormaps

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.
- Statistical data.
» Graphic and text reports.

21




mj| OVATIVE . 3 1
l‘IEEE”NmE Vegetation cover monitoring

Crops vegetation phase, Russian Federation, Kirov region, Landsat 8 May 2014
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Quantitative and qualitative characteristics of forest determination
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Multitemporal deforestation analysis

Result of the analysis, Russian Federation, Arkhangelsk region

Vector'result of the
detected changes
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Flood monitoring and simulation Wildfire monitoring Earthquake monitoring
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Flood simulation and monitoring

Result of simulation

IMAGE

AMEDIA
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Russian Federation, Vologdaregion
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Russian Federation, Amur region

A Image MEDIA Center - Amyp Ounan
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Report contains:
* Resulting vectormap overlaid
on the raster image of Google
mapsservice.
* Information about the image.
* Legend.

 Waterlevelincrease.

* Information about flooded roads,
points of interest and buildings.

* Image location on the world
map.

* Reliefmap.

* Population density map.

31

Report generation
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#9 of Russia

IMAGE INFORMATION

Satellite name : Resurs-P Ne1
Sensing time : 06/09/2014 12:18:51
Sensor : GEOTONP

Layer type : Panchromatic
Resolution, meter : 0.720000

LEGEND

— River

L Gauging station

— Flooded roads

[T] Flooded localiies
[ Flooded buildings
B Not flooded buildings
+ Flooded POI

+ Not flooded POI

— Image border

WATE LEVEL INCREASE

Mosw

15m
3m

5m

Road sections flooded (km)
Count : 2222
Sum : 477.95

POI flooded
Count : 305

Buildings flooded
Count : 3708

Total area of flooded buildings (m2)

Sum : 1390239.36

The statistics are calculated
when the water level rise by 1.6 m

The report uses open data Open Street Map

Simulation of flooded zones

Philip Il National Arena

Skopje Airport
“Alexander the Great®

Image location

Serbia

Bulgaria

o

Relief map

Macedonia

Greece

Population qenoiq_r_ map_

Dencity of population (persons per sq.km)
0.0000 - 1.0000
1.0000 - 50.0000
50.0000 - 100.0000

8 100.0000 - 150.0000

W 150.0000 - 200.0000

W 200.0000 - 250.0000
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Flooded areas
characteristics

List of inhabited
localities affecte
by flood

Information

aboutflooded —>

buildings
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Text report-notification generation

We -

= Evaluation of flood situati usi

14.05.2014 21:03 Amur Oblast
1. 14.05.2014 21:03 as a result of drastic water level increase of the Amur river due to an
intensive snow melting (continuous raining) 5 inhabited localities in the following regions:
region Blagoveshchensk, have been flooded; total flooded area - 35331.09 ha.
‘Water level increased by 5.00 m.

Total population of the flooded area - 77 people; among them 53 citizens, 24 villagers. 0 possible
casualties.

Flooded area’s characteristics

[ Water level increase | Total flooded area |
< [Gom [33331.05 bz |
List of inhabited localities affected by flood
Amur Oblast
Fop i
. in the | Possible | Possible Flooded .
- P Total area. Maximal
Name flooded | fatalities, [ victims | area,
people | e, | people | people |*1U%E E g uare | G5 ™
people
Belogorie 2900 0 1o 20530 11.637 0.000
Mvkhinks 133 0 1o 19.030 13.008 0.000
Prizeiskaya 206 i 1o 2.500 13.603 0.000
Vladimirovka 383 0 1o 6.770 1.398 0.000
Amur Oblast region Blagoveshchensk
.| ‘mthe | Possible | Possible Flooded .
Name P b flooded | fatalities, | victims, Total I]'::l, area, é\hﬁmﬂ
peop area, people people [F9"E KM copare km| “CPTL T
people
Blagoveshchensk 224333 0 10 317.080  |103.727  |0.000

Total amount of buildings affected by flood 10; among them 2 residential buildings, 8 non-
residential buildings, socially significant objects.

It may require the evacuation of the residents of the following localities:

* Belogorie

»  Mykhinka

= Prizeiskaya
+  Vladimirovka

+ Blagoveshchensk

2. Manpower and equipment required to carry out rescue operations

Rescue works:
» Number of river intelligence patrols — units. (reconnaissance patrol — 4 people.)
«  Number of r issance airplanes (heli s) — units
+ Number of rescuers — people.
= Number of vehicles required for evacuation works — units.
« Number of watercrafts required for evacuation works — units. (capacity of a single
watercraft: 70 people.)
» First Aid (total) — people
« Including medics- people.
« specialized medical care (total) - people
» Including medics - people.
Restoration works (engineering units):
» Number of engineering units for moorings equipment - units. (engineering unit - 20
peaple)
» Number of engineering units for damaged roads restoration - units. (engineering
unit - 20 people)
= Number of engineering units for damaged bridges restoration - units. (engineering
unit - 20 people)
Total amount of personnel required — people
Number of temporary shelters for affected population accommeodation - units. (Single
shelter’s capacity — 250 people)
3 Meteorological data without precipitation, air temperature N, west wind ___ m/s,
atmospheric pressure mm of mercury, humidity %, atmospheric conditions: inversion,

visibility good
Increase in surface air temperature and intensive snow and ice melting can result into rapid water
level increase or the Amur River.

Flash floodings caused by intensive imminent rains and thaws in winter pose a particular threat.

Increase in surface air temperature and intensive snow and ice melting (especially when the
ground is frozen) can result into flooding of the roads. which can hamper rescue operations and
evacuation.

Position Signature Initials and surname

\

AN

Listo
that
requ

CENTER

f localities
may
ire

evacuation

Rescue
operafion

<= man

equi
requ

Resto

A

data

A,

power and
pment
irements

ration

ALY

—<—works

Meteorological

Y & s




gu__ | INNOVATIVE

= et Wildfires monitoring

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

Ministry of Emergency Situatfions (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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IMAGE
. . . . MED'A
Wildfires monitoring Ao G

-E INNOVATIVE  df, EMERCOM IMAGE

CENTRE 785 of Russia A&E\PTIEQ

Image location

FIRE MONITORING
p G B

INFORMATION ABOUT SCENE [0

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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WF Earthquake monitoring Ao e
[ HE a hocom A ROSCOSMOS Al
EARTHQUAKE AFTERMATH ASSESSMENT ; —
INFORMATION ABOUT SCENE A s =
Satellite name : Resurs-P Ne1 ltaly f‘*
Sensing time : 25/08/2016 12:03:36 )

Sensor : GEOTONP
Processing level : 2A
Resolution, meter : 0.824652

LEGEND

Road network

Map of destructions

Buildings
[ Destroyed buildings
+ POI
v POI collapsed

Pescara del Tronto summary

As a part of cooperation with Ministry .23_31%

of Emergency Situations (Russia) Innovative OB

Amatrice summary

Centre Company performed an aftermath

_10.22%
i 89.78% Population densit
assessment of earthquake in Italy. o R
. Unaffected area
At least 247 people were killed and Il Ruined territory /h\ﬁ
, /.
more were injured after a 6.2-magnitude Ruined teritory - Amatrice (m) r /,.“.mmv /
Sum: 73703.18 / -
earthquake struck central Italy. e Pescam it Tionia (1) / "

Destroyed buildings
Count: 385

P/
T
r Density of population (person per sq km2).

M 0.0000 - 1,000

1.0000 - 50.0000
-— 50.0000 - 100.0000
I 100.0000 - 150.0000
I 50,0000 - 200.0000
W 200.0000 - 250.0000

POlin the ruined area
Count: 24
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=™ IMAGE MEDIA CENTER advantages CENTER
"
Fullcycle of satellite data processing and vector maps creation
J
N
S e : escsaseain s Combination of raster and vector data in a single workspace
-
Possibility to store the whole project in one *.imf file
J

Creation of macros for automated data processing

Large amount of data stream processing

Creation of geographical databases based on DBMS

Opened program architecture and possibility of further
program development
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Thank you
for attention

Innovative Centre

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

E-mail: contact@novacenter.ru

Website: www.novacenter.ru

D>

@]

A

IMAGE
EDIA
ENTER

<




