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2. brief historical introduction

XV - XVI century XVIII - XIX century
the great geographical discoveries period of measurements and travels

T
e —A

e

simple in-situ methods were preferred
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brief historical introduction

XX - XXI century - the Era of SPACE RESEARCH

Ary Sternfeld 1905 — 1980,
born in Sieradz
co-creator of the modern aerospace science

Stanistaw Lem 1921 — 2006,
writer of science fiction, philosopher and satirist

Gen. Miroslaw Hermaszewski

the first (and to this day remains the only one)
Pole in space,

he flew aboard the SOYUZ 30 spacecraft in 1978
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& . RSinPOLAND - important dates

-

(d 1962 - RS in Poland was launched at the Faculty of Geography
of Warsaw University

d 1976 - the Polish Academy of Sciences Presidium established
the Space Research Centre CBK PAN

(d 1976 - Center of Processing of Aerial and Satellite Images OPOLiS was
established at the Institute of Geodesy and Cartography

J 2004 - Poland became the EU member

\\\\\

& esa

(J 2012 - Poland became the ESA member
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2. 2012 - Poland joined ESA

2014 ESA Member States and Cooperating States
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2. RS Activity Organisation

-

[ Polish Space Agency is not yet established

O Ministry of Science and Higher Education
coordinates EU Copernicus program

d Ministry of Economy and PARP supports ESA’s activity
PARP - Polish Agency for Enterprise Development, it acts on behalf of the Ministry

POLSA - POLish Space Agency
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2. Polish contribution to ESA

19 min EUR - Polish annual mandatory contribution to ESA

and its return (retrieve):

d 45% —Dedicated Fund for Poland - "Task Force"
(5 years, 80% for the industry)
O 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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@@ 15t Task Force

Task Fors - Polish Industry Incentive Scheme

Submitted 3
April 2013

Accepted _
October 2013

2ed Task Force — April 2014

—

73 proposals
17 min Euro

Enterprises Research institutions
54 proposals 19 proposals
14 min Euro 3 min Euro

31 proposals
5.3 min Euro

Enterprises Research institutions
25 proposals 6 proposals
4.75 min Euro 578 000 Euro
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@b The action program for Space Industry

The action program for the development of space
technologies and the use of satellite systems in
Poland

Program dzialan na rzecz rozwoju
technologii kosmicznych i

O Support for Polish technical participation in the
BRITE project by the Ministry of Science and High
Education

wykorzystywania systeméw satelitarnych
w Polsce

zerwiec

O Building the first Polish observation satellite

¥1¥ O Alist of basic directions of development of Earth
MINISTERSTWO

GOSPODARKI observation
p——

Ministry of Economy
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Future of Remote Sensing in Poland

PROSPECTS FOR DEVELOPMENT OF REMOTE SENSING IN POLAND
are extremely good

good professional preparation
access to the data

access to hardware and software
demand for remote sensing data

OO0

@m§
€-esa (opernicus

2012

2004
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@p Space Research Centre

of the Polish Academy of Sciences

CBK PAN

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

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

Science Departments Space Technology Units
Earth Observation Group Electronic Constructions Laboratory
Planetary Geodesy Laboratory of Satellite Applications of FPGA
Plasma Physics Photonic & Micromechanics Laboratory
Small Bodies Dynamics & Planetology Space Mechatronics & Robotics Laboratory
Space Physics and Astrophysics
11
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Earth Observation Group
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Earth Observation Group

{cesa @& 7 Gpemlcus

PROGRAMME

Narodowe Centrum N NARODOWE CENTRUM NAUKI
m Badai i Rozwoju Ly [

(N

¢-esa B-First
&esa SAR Classification
esa GECCO
B Ar3

EDEN
E GNEXT ) GMES-Poland

) -c B PEARL
B G-SEXTANT m B uves
[E] eopower c B AstrO+
s SCARF .U) B G-MOSAIC
o ArtISS E¥l Geoland2, SATChMo

. : B8 urbansAT
GLOBE O@== [ GEONetCab
m mm Intelligent Camera
s Multifractals
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& Access to Software Tools and Hardware

T otware | hardvare

Image processing
ENVI + IDL
ERDAS Imagine
PClI Geomatica

Atmospheric correction
ATCOR

Object-oriented classification
eCognition

GIS software
ARC/GIS

Programming tools
MATLAB

Computational node (claster)
256GB RAM
64 cores (4 CPU x 16) @
2.1Ghz
2 x Windows 7 Prof. 64
& Debian GNU/Linux

Storage array 96 TB

High-end workstations

3 1414
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2. Research and application work

Land cover classification
and change detection

Modelling of SAR backscattering beam

5 P
Land surface monitoring 6 g

Environmental modelling

Software development
and integrated applications

15
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& Change detection — MAD transformation

X1, a,X — byY
Y alx — bly

r'. i =
SKONOs - 2011r

KOMPSAT-2 | 2009/08/10

16

SCERIN-2, Krakéw, 9-10 June 2014



ok I Change detection algorithm

-

implemented in eCognition

Optional :
thematic data Satellite data

SIGMA 1 SIGMA 2

TEXTURE NDVI
changes changes

ANALYSING

|
|
[
|
[
v

MAD Transformation

MAD 1
MAD 2

changes

TOOLS

MAP of changes
main directions of changes

eCognition Architect interface
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Fractal & multifractal analysis

O Classification of VHR satellite images: WorldView-2, EROS-A, IKONOS
- Comparison of selected textural features with multifractal parameters
- Image filtration as preprocessing step for classification accuracy increase

d Change detection

A
adiadiads ) Fractals

=  Multifractal

global approach local approach

18
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& Riparian Zones -computing of delineation

(Riparian zones refer to transitional areas occurring between terrestrial and freshwater ecosystems)

THE GEOMORPHOLOGIC APPROACH
- analysis of the shape of the river valley based on DEM model

Potential Riparian Zones

A

[ border line \
over LC classification

border line over DEM Functional riparian zones

~
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Daily land surface monitoring

fully automatic WEB service for daily land surface monitoring

TERRA satellite
MODIS radiometer

NASA
receiving J— CBK PAN - .
station ] i
FTP server Internet > GEO server
GEO portal
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Daily land surface monitoring

‘ NRT data \

PRE-PROCESSING

Data export from HDF format
Data merging (mosaic)
Change of projection
Extracting a subset (Poland)

1)

CLOUD MASK

Daily products
Decade compositions

L Vegetation indices VARI, NDVI, EVI, NDII @

L Land surface temperature
O Water vapour
O Fire Hazard

Maps publishing
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2. Daily land surface monitoring

[ Data visualization
GEOPORTAL (O Access to historical data
[ Visualization of time series

(17 ) os J{ 2013 ]

{17 J{ o8 J{ 2013 ]

Mobile Application

22
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& - Modelling of SAR backscattering beam

Single and double-bounce SAR radar imaging simulations
by using ray tracing method
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@b LC classification based on SAR
scatter mechanism

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

Decomposition Threshold Classification and threshold
parameters calculation sensibility study

24
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. SATELLITE CLIMATOLOGY

January 81 ,9%

February 81 ,4% March 68,5% April

K

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

N
&

- el i g . s 1" Fo PN '
July 61 ,9% August 63,8% September 49, 4% October 65,7% December 8 5,3%
37,2% (2006) 92,7% (2005)

Analysis of MODIS satellite images,

» Monitoring of snow cover in Poland,
analysis of NOAA-IMS data

2010-01 2010-01
-08 -09

2010-
01-11

clouds monitoring in years 2003 - 2007

100% 98% 81%
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@b Airborne Hyperspectral Scanner

EOG is preparing software for RS instruments developed in CBK PAN g

Spectral Range: 400 — 1000nm (2nm/band)
Spatial Resolution: 1.3cm (for H=100m)
Path: 7.8m (for H=100m)

Other Sensors developed by CBK PAN:
O Multispectral Imaging Spectrometer
W Fourier Spectrometer

Q Thermal Camera h= S0

26
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& . AF3 - Advance Forest Fire Fighting

1 Modelling of forest fire propagation based on satellite GIS data
J Mapping indicated infrastructure

[ Mapping the distribution of vegetation type

 Calculation of water content in vegetation

(J Damage analysis for vegetation and environment

 NRT mapping burnt areas and fire severity based on WEB service

27
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Face recognition

addmss 1921621100
UDPpat 4019
TCPoat 4020

Adding a new person into
the database

= A -
I\ AELAEtAELA‘!

! matSIM
File Help
— Select image fi
Select reference image | B
Select input image ‘
[ Select output image | :
— Parame
@ Affine. (@ Nearest neighbor
O Bilinear O Bilinear
O Quadratic
Anaized vector rum. | 60|
ROl lenght (m) 1000
Template matching 080
Min Error (m) 3 Mex Error m) | 30
EOG - SRCPAS @201 - 2012

Software tools

Car number plate recognition
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2.

-

Software tools

IncSIM - INdicators calculating for Classified Satellite IMages

2= Class configuration o ] |
o
Oc A+
Value Description

1 Urbanibificial

2 Eare ground

3 Wiater

4 Snowe and ice

[ ForestiWoodlands\Trees

Sparse woody vegetation

Grazsland

Cther vegetation

10

|

|

|

|

| Agricutural areas
|

|

|

|

| Cloucsiioids

Fle Lerdscope Class Potch 4F Tooks Hep

W m[E

csze [ 500 m

wmm

n

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

Procedure for image segmentation

C/ Open Foris Geospatial Toolkit

d publicly Jan 17,2 #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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&R -BOOSTING - a novel classification method

Boosting Approach - Hyperdimensional Feature Space for LC Classification

hundreds of features, e.g. 252 features for 4-band imagery
¢ Classification error
| ]
speFtr.aI e Computational time
= statistical e Feature statistics
H
= structural 02
- f 0,15
requency o
" basic fractal features 005 M 11
0 2

SPOT, Built-up vs. not built-up classes

2
\
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-

Capacity Buildin

d Geospatial Education for Schools & Universities

d Remote Sensing Workshops
1 Lesson Scenarios

[ Conferences for Specialists & 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 X

CBK PAN

x

yuriy_kostyuchenko X

Chat Users

{c) 2013 BigBlusButton Inc. [build 4355-2013-10-30] - For mors information visit http:fiwwe. bigblusbutton.org

EOPOWER wehinar: Vegetation Indices

Atmospherically Resistant Vegetation Indices

Glotsst Fradvommem il Momiionin g Tndes GEMT — (Piniy & Veasnweie 1992y
i

GHAY - E-02rE) -

Avnophrmically Resduomi Vegetnion Tl ARV (Kanfmn & Tamre 1992)
NR —RFD +(RFD - RIIFE 3
NR RED «(RED  BLUE »

at small cov of vegotation ead naknown type of atmespacre =05

VL GVl (Fauth & lhomas, 1976 Crust & Cicone, 1984 Jackson, 19830
GVT al'y | byl e By, 1AL,

Vegclativn &

Ay

deaes of wdought

ativn Tudes (Auysaba clal . 2001

*Avvwaly of Nowmaliced Differene:

NUVIA - NDVDL,  Npvl
Standardized Vegetation Iadex SVI(Liu &No
. NOVL 1
AVl —,
RANDVT
TTempermre Conditian Tndes, TCT— (Foman, 1355)
T T

TCI =
+Vegetation Henlth Index VH (Kegan, 1997)
VE o= VOl g DTG
*Rate borwecn LST and NDVI (Lambia & Ehrlich, 1996)
LST |/ NTVT

Land surfuee temperanies, LET (Prine, 1984; Qin & Eamicli, 1999)
TST =T, +ALT, =T.) +Riz)
A=2.6%: D127
*Dronph Severity Tades, DAT — (Ruyinjandl
oS TS

@ = ATST o = ANDYT

=Palmer Dromenr Severicy Index, P1)

z !
FoC PO (-1 T’+ L.103 POCL 77\]2

English ~ )| shorcutrep [T

[Tunnelingl (@) | * Custom fayout v)
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Crisis Information Centre

- support of the State Fire Service, institutions responsible
for crisis management and Polish non-governmental
organizations while using the geospatial information
and satellite imagery

- development of new methods and tools in this area

- development of applications of satellite technology

- testing of new pre-operational technical solutions

CIC combines the world of science and new technology
with the perspective of the user
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&2 CIC — activations

Flood in Poland - from satellite imagery to operational information

>E]
Swiniary
Sieé drogowa
1:50 000

= swlnlary
\i‘ 8‘\ mapa hydrolaqlczna

Swiniary
rekomendacja osuszania
1:50 000

Sukes Apvense, 48 501 104 609

~ 2.
) 3 Swinia
rekomendacja osuszania
1:50 000

» RECOMMENDATIONS | & =
(Gmes .‘?’a‘?}'é'n‘i'::;m s e Reran s et 1 ety o s
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CIC — activations

Floods in South Sudan, 08-09.2013 - Flooding risk maps and Flood extent maps
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: S
2. CIC - New technologies astr1 POLEHE

ALICE - Adaptive Layers for Information
& Collaboration in Emergency

ie bez zgody alifora oraz przégstawiopych osob

35
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& polish satellites - we know how to do it ...

PWSAT 10x10 cm

36
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