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2. brief historicalintroduction

XV- XVlcentury XVIII- XIX century
the great geographical discoveries period of measurementandtravels

e o 1% pay T |
adiab, \
RGN

simplein-situ methods were preferred 1473- 1543
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brief historical introduction

XX- XXlcentury - the Era of SPACRESEARC

Ary Sternfeld1905¢ 1980
born inSieradz
co-creator of the modern aerospace science

{ OF yA&aud2dc 2008 Y
writer of science fiction, philosopher and satirist

Gen.Miroslaw Hermaszewski

the first (and to this day remains thenly one)
Polein space,

he flew aboardthe SOYUZA0 spacecraft in 1978
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& . RS in POLANDmportant dates

-

C 1962- RS in Poland was launched at the Faculty of Geograph
of Warsaw University

C 1976- the Polish Academy of Sciences Presidastablished
the Space Research CenC8K PAN

C 1976- Center ofProcessin@f Aerialand Satellite Image®POLISvas
established at the Institute of Geodesy and Cartography

C 2004 - Polandbecame the EU member

(I,

‘ o
C 2012 - Poland became the ESA membe Q\\\&\\Qfesa
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e

2012- Poland joinedESA

2014 ESAMember Statesand CooperatingsStates
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2. RS ActivityOrganisation

C Polish Space Agency is not yet established

C Ministry of Science and Higher Education
coordinatesEU Copernicus program

C Ministry of Economy and PARRipports9 { | Qa | OO A OA (&
PARR Polish Agency for Enterprise Developmgrtctson behalfof the Ministry

POLSA:- POLIisItSpace Agenc}y
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2. Polish contribution to ESA

19 min EUR Polish annual mandatory contribution to ESA
and its return (retrieve}
C 45% ¢Dedicated~undfor Poland "TaskForce"

(5years, 80% for the industry)
C 55%- on principles identical for all members of the ESA

Emits

Invitations to Tender Published / Hosted by ESA

Rel. 6.0
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2. 1st TaskForce

TaskFors- Polish Industry Incentive Scheme

—

73 proposals
_ 17 minEuro
Submitted _
April 2013 Enterprises Researchnstitutions

Accepted _
October2013

2ed TaskForcec April 2014

SCERI?,Y NI %16 June 2014

54 proposals
14 minEuro

19 proposals
3 minEuro

31 proposals
5.3 mInEuro

Enterprises Researchnstitutions
25 proposals 6 proposals
578 000EuUro

4.75 min Euro




& Theaction programfor Spacendustry

Theactionprogram for the developmenf space
technologies and the use of satellggstemsn
Poland

Program dzialan na rzecz rozwoju
technologii kosmicznych i
wykorzystywania systeméw satelitarnych

C Supportfor Polish technical participation in the
BRITroject by the Ministry of Science and High
Education

w Polsce

zerwiec

C Buildingthe first Polishobservationsatellite

C A list of basic directions of development of Earth
GOSPODARKI observation
p—

Ministry of Economy
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Future of Remote Sensing Poland

PROSPECHKFSR DEVELOPMENT OF REMBNIEINGN POLAND
are extremely good

goodprofessional preparation
accesdo the data

access to hardware and software
demandfor remote sensing data

ororere

/¢

22esa (opernicus

2012

2004
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2. Space Research Centre

of the Polish Academy dbciences

CBK PAN

C One of the leading Polish institutes in fields of physics
and astronomy, space engeneering and remote sensing

C International cooperation with more than 250 institutes
C About 70 space instruments built and sent into space

SciencéDepartments

Earth ObservatiorGroup
Planetary Geodesy
Plasma Physics

Space Technology Units

Electronic Constructions Laboratory
Laboratory of Satellite Applications of FPGA
Photonic & Micromechanics Laboratory

Small Bodies Dynamics & Planetology Space Mechatronics & Robotics Laboratory

Space Physics and Astrophysics

SCERI?,Y NI %16 June 2014

11



Earth Observation Group
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EarthObservationGroup

Cesa @ T (opemiows
82 Nag;ﬁi;;vze‘ggzﬂxgﬂ N NARODOWE CENTRUM NAUKI -
%ﬁéesa B‘FWSt
eesa SARClassification
eesa GECCO
B AF3
EDEN
[ U B GMESPoland
B GNEXT B PEARL
B GSEXTANT q) B LIVES
Bl SOPOWER L B ASTRO+
= SCARF . e 0 G-MOSAIC
e ArtISS C E Geoland2 SATChMo
) I UrbanSAT
GLOBE I I B GEONetCab
mm Intelligent Camera
= Multifractals
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& . Access to Software Tools and Hardware

Imageprocessing Computational nodéclaste)
ENVI + IDL 256GB RAM
ERDASnagine 64 cores (4 CPU x 16) @
PCliGeomatica 2.1Ghz

Atmosphericcorrection 2 x Windows 7 Pro64

ATCOR & DebianGNU/Linux

Objectoriented classification Storage array96 TB
eCognition

GIS software _ |
ARC/GIS High-end workstations

Programming tools
MATLAB

1
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2. Researchand applicat

Landcover classification
and change detection

Land surface monitoring

I LTI TR

Environmentamodelling

Software development
andintegrated applications
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& Change detectiory MAD transformation

X1, a,X — byY
Y alx — bly

16
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2.

-

Change detection algorithm
implementedin eCognition

Optional
thematic data

eCognitionArchitectinterface

Satellite data

MAD Transformation

MAD 1
MAD 2

MAD 3
MAD 4

CH'SQR

- y =

L/H2 L

= L=

NDVI 1 NDVI 2 MAD

TEXTURE NDVI MAD
changes changes changes

ANALYSING
TOOLS

MAP of changes
main directions of changes

SCERI?,Y NI %16 June 2014
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Fractal& multifractal analysis

C Classification of VHR satellite imagé&ridView2, ERO®&,IKONOS
- Comparison of selected textural features wittultifractal parameters
- Image filtration as preprocessing step for classification accuracy increa:

C Change detection

global approach  local approach

18
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& Riparian Zonescomputing of delineation

(Riparianzones refer to transitional areas occurring between terrestrial and freshvestesystemy

THE GEOMORPHOLOGIC APPROACH 'fj
- analysiof the shape of the rivevalleybasedon DEM model \é‘az;ﬁ%
Potential Riparian Zones SR T
A
| border line | Functionakiparianzones

~

border line oveDEM overLC classification
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Daily land surface monitoring

fully automaticWEBservice for daily land surfaeeonitoring

TERRA satellite
MODIS radiometer

NASA
receiving S CBK PAN - ,
station ; !
FTPserver Internet> GECGserver
GEO portal

20
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L R

&

0708

CBK: Dally land surface monitoring

R T,
! ok ‘-i:{ ) : 7"'11‘:_'23
;:’%’. &y b AV
s : : §
& ;j!:‘) Ty
L. 2 .
<5 ,_\s .
e o LY
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- 4 VARt o G
- - A
2Ry Dn‘nv ¥ 3!,
=o
ez
e L L st e
R os-
s
- -
-
-

C VegetationindicesVARINDV|EV] NDII
C Landsurfacetemperature

C Watervapour

C FireHazard

‘ NRT data \

PREPROCESSING

Data export fromHDHormat
Datamerging(mosaiqg
Changeof projection
Extractinga subset(Poland)

CLOUD MASK

Dailyproducts
Decadecompositions

e

Mapspublishing
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2. Daily land surface monitoring

C Datavisualization
GEOPORTAE; Access to historical data
C Visualization of time series

) 202GE0 - Mozilla Fieelox
Bk Edcio Wook Mstoris ZoMadk Nazeda  Pomor

() zozez0

(17 ) os J{ 2013 ]

{17 J{ o8 J{ 2013 ]

Mobile Application

22
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& Modelling of SARbackscattering beam

Single and doubleounce SAR radar imaging simulations
by using ray tracing method
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2. LCclassification based on SAR
scattermechanism

C Land cover classification based on polarimetric SAR image
decompositions
A analysis of the influence of the window size used in image
decomposition on the classification results
A verification the sensibility of the classification to threshold
accuracy

N\ e

[\

/ \100

N  J \q

/N

-25 -20 -15 -10 -5 0 5
Decomposition Threshold Classificatiomnd threshpld
parameters calculation sensibility study

24

SCERI?,Y NI %16 June 2014



2. SATELLITELIMATOLOGY

January 81 ,9%

February 81 ,4% March 68,5% April

K

57,4%) May 60,3% June 61 ,5%

N
&

July 61,9% August 63,8% September 49,4% October 65,7% December 85,3%

37,2% (2008) 92,7% (2005)

Analysisof MODIS satellite images

» Monitoring of snow cover in Poland
analysisof NOAAIMS data

2010-01 2010-01 2010- 2010-
-08 -09 01-10 01-11
100% 98% 98% 81%

cloudsmonitoringin years 2003 2007

SCERI?,Y NI %16 June 2014
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2. Airborne HyperspectralScanner
EOQGs preparing software forRSnstrumentsdeveloped inCBK PAR

SpectraRange 400¢ 1000nm (2nm/band)
SpatialResolution: 1.3cm (for H=100m)
Path 7.8m (for H=100m)

/ ] | ] ]
AT WD.W I

_____

OtherSensorslevelopedy CBKPAN:
C MultispectrallmagingSpectrometer
C FourierSpectrometer

C Thermal Camera h=1500m

SCERI?,Y NI %16 June 2014
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& . AF3¢ AdvanceFores FireFighting

C Modellingof forest firepropagationbased on satellité1S data
C Mapping indicated infrastructure

C Mappingthe distribution of vegetation type

C Calculatiorof water content invegetation

C Damagenalysis fovegetationand environment

C NRTmapping burnt areas and firseveritybasedon WEBservice

27
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Softwaretools

Facerecognition

T el

[ Settrge | Faces

addmss 1921621100
UDPpat 4019
TCPoat 4020

A

o adtic s s\
kY (9,
a5

- A

(JE

« B

! matSIM
File Help
— Select image fi
Select reference image | B
Select input image ‘
[ Select output image N :
— Parame

@ Affine. (@ Nearest neighbor
O Bilinear O Bilinear
O Quadratic

Analized vector rum. | 60
ROl lenght (m) 1000

Template matching

060

Min Error (m)

3 Max Error (m) | 30

EOG - SRC PAS ©2011 - 2012

l/‘ s
3

e

i ‘
|
!
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2.

-

Softwaretools

IncSIM- INdicatorscalculatingfor ClassifiedatellitelMages

Sk
U5 A+

Value Description

1 Urbanibificial

2

Eare ground

3

Wiater

Snowe and ice

Agricultural areas

ForestiWoodlands\Trees

Sparse woody vegetation

Grazsland

Cther vegetation

http:// zoz.cbk.waw.pl/index.php/pl/oprogramowanie

Clouds"oids

Procedure for imageegnentation

C/ Open Foris Geospatial Toolkit

ed publicly Jan ) £ #Geospatia I

Dear all, the next Geospatial Toolkit release will come with a new
segmentation module, which is currently being implemented and
tested by our colleagues at http://zoz.cbk.waw.pl/index.php/en/.
Here's a screenshot of our first test with a Rapid Eye scene. Looks
rather promising, doesn't it!
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& -BOOSTINGa novel classificationmethod

Boosting ApproachHyperdimensionaFeatureSpacdor LCClassification

hundreds of features, e.qg. 252 features forlband imagery
A w Classificatiorerror
A spe_ctr_al w Computationakime
A datistical w Featurestatistics
A structural 02 §
~ 0,15
A freq_uency -
A Dbasicfractalfeatures 0,05 Bl

0 =

SPOT Built-up vs. notbuilt-up classes

30
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-

C Geospatial Education for Schools & Universities
C Remote Sensing Workshops

C Lesson Scenarios

C Conferences for Speciabst Stakeholders

Welcome to the website of Polish-Ukrainian remote sensing
webinars. This project is realized as a part of EOPOWER
activities and organised by the Space Research Centre of the
Polish Academy of Sciences (CBK PAN), Earth Observation
Group with cooperation from:

® the National Academy of Sciences of Ukraine
® the National Agricultural University of Ukraine in Kiev
© the Military University of Technology in Warsaw

Please provide a name and password
for this webinar.

Your name:

Password:

Session: EOPOWER webinar: Vegetation Indices ;]

-

SRC PAS 2014

Wehcams _ o Presentiion: Veg_lndices

GIS Ukraine

CBK PAN X

iy_kostyuchenko X

N
-

Chat Users

{c) 2013 BigBlusButton Inc. [build 4355-2013-10-30] - For mors information visit

Capacity Buildin

EOPOWER wehinar: Vegetation Indices

Atmospherically Resistant Vegetation Indices

Gl

A Frisdvom e,

o1 M Ticles GEMT —

wid
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&

LEA - E-02

=03

Avnophrmically Resduomi Vegetnion Tl ARV (Kanfmn & Tamre 1992)
NR —RFD +(RFD - RIIFE 3
NR RED «(RED  BLUE »
a=1; at small covernge of vogotation ead naknown type of atmospacre =05
VL GVl (Fauth & lhomas, 1976 Crust & Cicone, §4; Jackson, 1¥83)
GVT a,l', . le,ly, 1d l'E‘

Ay

Veyclativa

*Asvwaly of Nowmaliced Differens

5 of wdrought

i Tudix CAuy b coal . 20015

NDVIA - v,
Standardized Vegeation lndo: SVI(Liu & cgron-Juarez, 2001)
o - NOVL
AVl —,
-
FTemperamre Condltian Tndes, TCT— 357
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+Vegetation Henlth Index VH (Kogaz, 199
VE g o= VOl g DYTEL

*Rate borwecn LST and NDVI (Lambia & Ehrlich, 1996)
LST L ONOVT
Land surfuee temperanies, LET (Prine, 1984; Qin & Eamicli, 1999)
TST =T, +ALT, =T.) +Riz)
A=2.6%: D127
*Drimph Revertiy Taales, DT — (Rayajardal
s
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ANDVL
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=Balmer Drourhs Sevesity In (Palmer, 1965, Dai, 2002)
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Crisis Information Centre

- support of the StateFireServicejnstitutions responsible
for crisis managemerdandPolish non-governmental
organizationsvhile usingthe geospatial information
and satelliteimagery

- development of new methods and tools in this area

- development of applications of satellite technology

- testing of new preoperational technical solutions

ACcombinesthe world of scienceand new technology
with the perspectiveof the user

SCERI?,Y NI %16 June 2014

32



& CICc activations

Floodin Poland- from satelliteimageryto operationalinformation

>E]
Swiniary
Sieé drogowa
1:50 000

]
Swiniary

mapa hydrologiczna
1:50 000

Swiniary
rekomendacja osuszania
1:50 000

» Gafer T e

~ i 2.

: = i = B S Swinia

= = = -~ rekomendacja osuszania
1:50 000

 on oty daecor
reave, 448 561 154 603

0 RECOMMENDATIONS™ = — "~ —

(emes | [z

Keortab v ot watptomedc o patety aslszego wiparcn.
AN Ryreane, 148 301 104 803
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@-@ CICc activations

Floodsin SouthSudan, 089.2013- Floodingrisk mapsand Floodextent maps
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I = e i :
Hilld =0 gl | vueffetme *,,*,',\ SN 5u7:7|l‘E'a‘§l'v'oqlt7. &
L eoma‘- nad Toge o'""""l ; 2 r&""‘ E ==
L STy . Fropait e + %Y \Waran  Bahrel Ghazal
g = i 2o N s Flood extent
i “ Y - . th hmml"»iw L @me September 29, 2010; 08:40 UTC
j roue—— Pande 1o pre>, . - J B
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