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Remote Sensing Club of Finaind

« The Remote Sensing Club of Finland is an unofficial association,
established in 1993 to promote information exchange between
Finnish organizations and persons with remote sensing and
image processing interests.

* The number of member organizations is about 60 and individuals
230. The members can be contacted with e-mail using an email
distribution list.

Steering group 2012

Matti Moéttus (University of Helsinki), matti. mottus@helsinki.fi

Alfred Colpaert (University of Eastern Finland)

Jaan Praks (Aalto University)

Kari Luojus (FMI)

Kirsikka Heinila (SYKE H -
atins Tolaim G www.kaukokartoituskerho.fi
Miia Salminen (SYKE)

Mika Karjalainen (FGl)

Robin Berglund (VTT)

Timo Kumpula (University of Eastern Finland)



Remote Sensing Days

Annual meeting of Finnish Remote

Sensing researchers

Usually a two day confrence

F I N ulﬁ#&ensing Dayzo 1 1

November 24. - 25. 2011. Espoo, Otaniemi

B B

Finmish IRemote Sensing Days 2011 are held in November at Aalto University Design
actory!

sing Days 2010

Event is supporied by -

‘sar

Sponsors
-KARTOR GROUP|

5sITO

national Remote
nceis hosted by

tis supported by

.0 in Otaniemi,

Biggest local EO confer:

Sauna

Etusivu / Main Bage
RSD 2012

Important Dates

Call for Abstracts
Abstract Submission
Presentation Guidelines
Program

Registration
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RSD 2012: 25-26 October 2012

rinnish Remote i_..!
Sensing Days L/,

Linus Torvalds auditorium, Exactum, Kumpula Campus
University of Helsinki
25-26 October 2012

The annusl Finnish nations| Remete Ssnsing Days ergsnized by Finnish
Remots Ssnsing Club will be hested by University of Helsinki. The
conference will be held in the Sxactum building of Kumpuls campus,

Call for Abstracts has been announced. Deadline for abstract submission is
31 August 2012, Participation to the conference is free of charge.

Highlighted topics

ESA Sentinel missions
UAV zpplications

Remots sensing of cryasphers

Remote sensing of Arctic regions

Rlemote sznsing of land covar and change dataction

New instruments and zlgerithms

Remote Sensing Days 2012 are arranged jointly with
Maantieteen paivat (26-27 October) in Kumpula. A
very good reason to come to Helsinki!
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The Finnish Society of Photogrammetry
and Remote Sensing

A

* The Finnish Society of Photogrammetry and Remote Sensing

is devoted to the research and development of
photogrammetry and remote sensing in Finland.

« The Society has about 150 members.

 The most notable part of the work of the Society is to
publish The Photogrammetric Journal of Finland.

Photogrammetry and Remote Sensing.
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National Space Strategy

Vision: “Finland is a forerunner in selected areas”

« Satellite communication
» Satellite navigation

e Earth observation

» [ncreasing weight on research that serves industry and on the
development of industrial services

= Public EO services already well developed (national forest inventory, ice .
service, land cover, inland water quality, snow cover, forest fire alert)

= No space agency but distributed structure. Tekes (controlled by the
Ministry of Employment and the Economy) has the overall responsibility
on space issues. *

Tekes

Slide by, Pauli Stigell, Tuomas Hame Copyright © Tekes



Earth Observation is part of the Space

Strategy

Publicly funded space activities in
Finland are administered in
decentralised way mainly involving
Tekes (Finnish Funding Agency for
Technology and Innovation),
Academy of Finland and ministries
of Employment and the Economy,
Education, and Transport and

Communications.

Finnish Space Committee (established in
1983) acts as the overall
coordinating body for the Finnish

space activities.

Finnish
Space
Committee

Government
| |
M'"'gtﬁ;ﬂ;"e and Ministry of Education Other ministries
- * Academy of Ministry of
Tekes Tokes Finland Al Transport and
Communications
Project funding/ L Research funding/ Mini:_sstryr of the
national programmes national programmes Environment
Coordination of ESA u Space science Ministry of
relations Defence
Funding of Finnish —  Bilateral activities Ministry for
ESA activities Foreign Affairs

EU space RTD policy

Bilateral activities

| | Secretariat of the Finnish

Space Committee

PhD programmes

Aalto University
School of Electrical
Engineering




Distribution of public space funding

Funding for EO data analysis
(€16 mill./yr)**

Overall funding (€50 mill./yr)*

Ministry of the Mml{f\tery o
Ministry of ~Enviiopment Environment

Agriculture and 1%

0,
Forestry 3%
7%
The
Ministry of Acade
Agriculture of Finlan
and Forestry 6 %
15 %
Ministry of
Ministry of Employment
Employment and The Academy and the
the Economy of Finland Economy
8 % 6 % 3%
*Source: National Space Strategy 2009-2011 *
**Rough estimates, including meteorology and satellite geodesy Tekes

Slide by, Pauli Stigell, Tuomas Hame Copyright © Tekes



30 companies

Finnish space and EO actors 20 research units
EO actors colored, private shown on green

R ROVANIEMI
SODANKYLA L
Oulu Univ. — Sodankyla University of Lapland
Geophysiéal Observgtory Rovaniemi University of Applied
- Sciences
FMI - Arctic Research Center CCC Systems Oy
gElM I- JYVASKYLA
eimic University of Jyvaskyld — RADEF
8UILUU . ity — CWC Suomen Optomekaniikka
ulu University —
Elektrobit Oy
SPECIM Oy
Detection Technology Oy JO'_ENSQU
VTT University of Joensuu
Mectalent Oy Nanoway Oy
Arbonaut Oy
- MIKKELI
,i/:'t\fiAo i Environics Oy
MANTTAy : Rejlers Oy
Thyssen Group Aerospace Finland HYVINKAA
TAMPERE 4TS Technologies Oy
Patria Oyj \F/aAsf\tILQ% ,
Synopsys O L
M¥)du|ig¥1t Oz Mosaic Mill Oy
Tampere Univeristy of Tecnology - ORC N Suunto Oy Turku
: Vaisala Oyj . o
*-'.-.ul-l'""
TURKg o JOKIOINEN CSPo0 5
Turku Science Park -Desi
Aboa Space ResearchyOy DA-Design Oy Aalto University (TKK) HELSINKI
Opteon Oy AL Safety Oy Academy of Finland
i i i i Finnmap O
University of Turku Geological Survey of Finland p Oy
Tumo Oyy KIRKKONUMMI HARP Technologies Oy Affecto Oy
Rados O Finnish Geodetic Institute Heptagon Oy Blom Kartta Oy
Y Aalto University — Metsdhovi MilliLab Componeering Oy
Radio Observatory Oxford Instruments Analytical Oy SYKE Finnish Env. Center
Ramboll Oy Finnish Meteorological Institute
Space Systems Finland Oy Finnish Space Committee
Toikka Engineering Oy Indufor Oy
vTT National land survey of Finland Tekes
. . . . . Nokia Research Center
Red: Public EO organization, Green: Private EO enterprise Tekes _
University of Helsinki Copyright © Tekes

Source: http://www.avaruus.info/en/companies and research groups/universities and research institutes/
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METLA

Keywords: forest, forest inventory

Multi-source National Forest Inventory (MS-NFI)

The satellite image based MS-NF| was
introduced during the 8th NFI at the end of
1980's. Since then the method has been
implemented as a part of the operational NFl,
and further developed by the NFI| research
team. /XS

SPOT Landsat TM

Volume, m3ha
1]
120

Heed for thinning in seedlingyounyg stands

I Mo immediate need

[] Check in the field

[] Treatment probably needed
Bl Treatment needed




VTT Technical Research Centre of Finland -

Business from technology






VTT TECHNICAL RESEARCH CENTRE OF FINLAND 10/12/2012
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N: 6673 832
E: 379 564

-

N: 6673 832
E: 379 564
180 m3/ha
Ma: 90 %
Ku: 10 %
Ko: 0 %
Kasvupaikka: VT

Satellite image Interpretation result of the Forest piar

satellite image




Overview of the cII phone image processing chain

L

[ Euclidian distance ][ Color angle ]

Reference intensity
levels from stems

'GMENTS - HP_Smoot
s

Binary map of L
candidate trees

Fine-tuned tree candidates ]

! ML J!1PFL\”L_W|Wr“\Jl‘M«Wvlv'4'J’Uﬂf“WJW”“PW“‘»\U‘MVAMN\LWM VA S

200
100

| | | | | | |
200 400 600 800 1000 1200 1400 1600 1800 2000

Slide by Matthew Molinier




Forest fire alert system using
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World smallest imaging spectrometer
for UAVI

Major specifications of the spectral camera
Spectral range: 500 — 900 nm

Spectral Resolution: 9..45 nm @ FWHM
Focal length: 9.3 mm

F-number: 6.8

Image size: 5.7 mm x 4.3 mm, 5 Mpix
Minimum total exposure time: 30 ms

Field of View: 32° (across the flight direction)
Ground pixel size: 3.5 cm @ 150 m height
Weight: 350 g (without battery)

Size: 62 mm x 61 mm/76mm x 120 mm
Power consumption: 3 W

o % /&
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2710, 18

VTT miniature spectrometers UAV test flights Aalto-

The Finnish Student Satellite



ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

Remote sensing of atmosphere

0, [ppm]

Earth Observation
Arctic Research Centre

Topics

— Show

— Forest Cover
— Albedo




ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

GlobSnow

o N e | — | —{ [ | N

« ESA-funded GlobSnow project: Production of novel Snow Extent (SE) and Snow Water
Equivalent (SWE) Climate Data Records (CDR) for the North Hemisphere

* NRT GlobSnow processing system and data archives at FMI-Sodankyla Facility

« Consortium; Finnish Meteorological Institute (FMI) with ENVEO IT (Austria), GAMMA
Remote Sensing (Switzerland), Norwegian Computing Center (NR), Finnish
Environment Institute (SYKE), and Environment Canada (EC)

 Below: GlobSnow SE-product for fractional snow cover mapping covering a 15-year-
long time period using ESA ATSR/AATSR (principal algorithm SYKE’s SCAmod
method)

ENVEO"  Jrmmmercsoens  [BER = RelEze gz


http://www.enveo.at/
http://www.nr.no/
http://www.gamma-rs.ch/
http://www.environment.fi/
http://www.ec.gc.ca/

Fractional snow cover given in % for 0.005deg / 0.05deg grid cells covering the
Baltic Sea drainage area

Produced with SYKE SCAmod-method (for forested and non-forested areas)
from Terra/MODIS levellb- data

Polar iew

Earth Observation for Polar Monitoring

Non-
classified

10

ILMATIETEEN LAITOS
Snow-free

METEOROLOGISKA INSTITUTET MarCh16 2011
)

FINNISH METEOROLOGICAL INSTITUTE




ARCTIC RESEARCH CENTRE OF
FINNISH METEOROLOGICAL INSTITUTE

INTERNATIONAL CROSS VALIDATION
SATELLITE IMAGE TEST SITE

SNOwW RESEARCH

SATELLITE DATA SERVICE
ESA MMFI Ground Segment

X-band reception systems:
7.3 m antenna, data rate 320 (640) Mbps
2.4 m antenna, data rate 20.8 Mbps

FINNISH METEOROLOGICAL
INSTITUTE

R :
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SY KE

* Information about land use and land cover in FmIan “,-and
surrounding areas :

— pan-European Corine programme
 National land cover classification
— 25 m raster product

— satellite images, digital maps and field
measurements
 Generalized to European version

Vector product with 25 ha minimum mapping'unit

‘
e

European Environment Agency %:_‘5}
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Earth observation services
SYKE/TK/GEO

Operative Remote sensing applications,
Data processed & published daily by SYKE =~ =
Snow Covered area (SCA) ST ‘—*’-P 5
MODIS-Radarsat-Asar
— Sea surface temperature (SST)
AVHRR
— Turbidity
MERIS
— Surface Algae . 4
MERIS o Easting, Homers
— Snow covered area on Ice ' '

— Chlorophyll a (CHL)

MERIS S Y K E

Long term services
— Landcover
— Vegetation

65 N @t

Northing, kilometers

Oil-spill related information systems (EMSA, others)
GIS and map interfaces



Markus Torma  10.12.2012

DATA AND INFORMATION CENTRE

SYKE

Snow water
equivalent (SWE)

SWE is the average
amount of water existing
in show
Daily AMSR-E images
o assimilated with
weather station data

o 10km x 10km grid

SWE 20110301

SWE 20110331
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Snow Water Equivalent (mm)

Snow Water Equivalent (mm)



10.12.2012

Snow coverage
on lakes

Markus Térma

e Terra Modis

o 250 m spatial resolution
e Nine large Finnish lakes

o March - May

ND INFORMATION CENTRE

Snow cover fraction on ice (%), Oulujarvi 12.05.2011

7150

7130

Northing, kilometers

7110

3500 3520 3540

Easting, kilometers

land 0% 50% snow cover

3560

3580

100% cloud

Northing, kilometers

Northing, kilometers

Snow cover fraction on ice (%), Oulujarvi 05.04.2011
w0 .

7130
7110
3500 3520 3540 3560 3580
Easting, kilometers
|
50% snow cover 100% cloud
Snow cover fraction on ice (%), Oulujarvi 25.04.2011
7150
7130
7110

3500 3520 3540

Easting, kilometers

50% snow cover 100% cloud

3560 3580

land 0%



10.12.2012

Markus Toérma

20110803 094305 094616 FUB

7300000

From late June to August
Envisat Meris images

300 m spatial resolution
Weekly composite images are

also available g es00000
Archive stars from year 2003 g
6690000 _‘gﬁg\é 'T:VlarCoast praduct I I ) 6500000

DATA AND INFORMATION CENTRE

6400000

=- 6680000 -
X 6300000
>
=
2
= .
6670000 B =
i 6200000 ‘~
@ 5 ’
= :
£ L
S 6660000 ] 6100000 by © SYKE]|
2 g GMES NV mﬁgstpmduct
2700000 2900000 3100000 3300000 3500000
6650000 [ -J E Easting (Finnish YKJ)
. | , , Maata Ei Mahdollista Todennakdista Varmaa Pilvia
3360000 3380000 3400000 3420000 [ B 2
e Easting (Finnish YKJ) Land No Potential Likely Evident Clouds
Maata Ei Mahdollista  Todennakoista Varmaa Pilvia
SY KE [ I | I 39

Land No Potential Likehy Evident Clouds



;‘?

R & ' Y <
i E:J_'Iki 2 S t.- : = L-I'--'H . R a =

An ice-strengthened research vessel Aranda
owned by the Finnish Environmental Institute.



-INNISH GEODETIC
NSTITUTE

Department of Remote Sensing and Photogrammetry of the FGI
Prof. Juha Hyyppa, Head of the Department
Research groups

— Mobile mapping
— Active sensing
— Spectrophotogrammetry

R&D of modern remote sensing technology, creation of
innovative mapping methods, evaluation of new remote sensing
data sources and fostering the adaptation of new remote sensing
technology in Finland
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NovAtel SPAN-CPT
Ibeo Lux

AVT Pike F-421C
Specim V10H

< FINNISH GEODETIC
INSTITUTE Slide by Mika Karjalainen and Juha Hyyppa




P [N GEODETIC UAV photogrammetry

Image and point cloud time series In all seasons

T VL o

Summer, cloudy
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Companies

Arbonaut

Pieneering Specim



www.specim.fi



arbonaut

The Single Source for Forest Resource Management

Arbonaut is a world leader in developing information gathering
and GIS solutions for forest inventory and natural resource

management. From satellite data collection to computer data
analysis.

Arbonaut's technological innovations facilitate the collection,
analysis and web-based dissemination of forest information in

both natural and plantation forests - be they boreal, temperate or
tropical. :

arbonaut KuvioG15

B ES

£ TRREET Jayer
q MHEIS_GISE] _KTINTE
O | MHGIS_GISAE_ALLE
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PIEneering

Parallel Image Engineering

EBroject: Twarozna | Operstor: Geodis Brno | UAS: Gatewing X100/ Ricoh GRIV NIR | Resclution: 5,0cm | Images:
584

inon Ixus 70 | Resolution: 7,5cm |

SOFTWARE
RapidProof
RapidStation
RapidTerrain

RapidCal B
""" et 0 0 [0 0 [ 2 S Y 1)

The X100

revolutionary mapping

RapidToolbox




Rapid mapping end products

= 2D image + 3D surface
model combined

= 3D surface model

= 2D ortho photos =

PIEneering

Parallel Image Engineering



Energy industry: bioenergy depot volume calculation

. S
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FParallel Image Engineering




EnsoMOSAIC MosaicMiLL

WHAT IS IT?
a. Complete aerial imaging system (software + hardware + support)
and
b. Software for automatic image processing

TO WHOM?

Companies and organizations in

= Mapping and survey

Plantations, forestry and agriculture
Consulting
Environment
Mining
Power lines, pipe lines, roads

WHAT ARE THE OUTPUTS?

MosaicMill Ltd.



Universities
Aalto university

of easter finland
University of Helsinki



UNIVERSITY OF HELSINKI

 Department of Forest Sciences
* Department of Geography




University of Helsinki, Department of Forest Sciences
Group leader: Prof. Pauline Stenberg )

Main focus area: Structure and radiation regime of boreal forests

=Examples of on-going projects:

Albedo =Coupling Northern boreal forest structure and
biomass with shortwave albedo

Forest
reflectance
model

=Seasonal reflectance changes of boreal forests

=Remote sensing and physical models for
monitoring boreal land cover and forest limits

Forest biomass
and structure

Forest APAR
and productivity

=\/egetation structure and functioning from imaging
spectroscopy

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI www.helsinki.fi/yliopisto 10.12.2012


mailto:pauline.stenberg@helsinki.fi
http://www.mv.helsinki.fi/home/mxrautia/lai/




Aerial Campaign in Taita Hills,
January 2012

Sensors
Nikon D3X Digital Camera System, true-colour, 10 cm

AISA Eagle hyperspectral sensor, 300 wavebands between green and
NIR, 50 cm

Flown areas:
Transect in three blocks

Indigeneous forest patches: Ngangao-lIrizi, Ronge-Mbololo, Chawia,
Kasigau

Lowland shrubs, Mwatate sisal plantations (few lines only)
Boresight lines for AISA geometric calibration

HELSINGIN YLIOPISTO
1 SMERERS =k

VERSITY OF HELSINK]

Slide by Petri Pellikka, Mika Siljander & Pekka Hurskainen
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\ ’ UNIVERSITY OF

EASTERN FINLAND

School of Forest Sciences in Finland
Department of Geography and History

Recent research topics
— Multi-Scale geospatial analysis of Forest Ecosystems

— Forest inventory of tropical plantation
(Wood Wisdom Era-Net)

— Flexible Wood Supply chain (FP7)

— Multi-scale geospatial analysis of forest ecosystems (UEF strategic
funding)

— High Resolution Remote Sensing Potential to Measure Single Trees
and Site quality



Aalto University

« Department of Surveying
(Henrik Haggren)
— Fotogrammetry
- GIS
— Remote Sensing

« Department of Radio
Science and Engineering
(Martti Hallikainen)

— Remote Sensing

— Microwave EO instrumentation
— Microwave EO methods

— Research Aircraft
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Testing SMOS subsystems

Aalto University
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Aalto University



Space Technology Teaching
in RAD Aalto

Space Technology as an M.Sc. Main Subject
concentrates on remote sensing and space
instrumentation

3-4 M.Sc. and 1-2 Ph.D. Graduates per year in Space
Technology

Students have participated in instrument
development and conducted several satellite
feasibility/design studies

The first student satellite project HUTSAT was
initiated in 1992, but the satellite was not completed
due to lack of funding

Recently we initiated a new student satellite project

Aalto Uni esty
School fEI ctrical
Engineerin



Flying Remote Sensing
Laboratory: Skyvan

* The only University-owned and operated remote
sensing aircraft in Europe

* Most aircraft instruments were built in projects
involving graduate and undergraduate students

« HUT-2D: the world’s first airborne interferometric
radiometer (1.4 GHz frequency; 36 identical
antennas and receivers)

« 6 -94 GHz microwave radiometer: 14 channels
 5.3/9.8 GHz quad-polarization radar scatterometer

* Imaging spectrometer 400 — 900 nm wavelength

* Infrared, video and conventional cameras

 GPS and attitude data

 Used in numerous national /international campaigns

Aalto Unlversny
School fEI ctrical
Engineerin




Research aircraft
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Aalto University
School of Electrical
Engineering




Our Airborne Data  SMOS Satellite Data

lat 45 B842842° lon 0 7AB405 Eye alt 1848.04 mi




Aalto University
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Aalto University

Flood measurements in Lapland




Spectrometer measurements
Applications: snow and water

\ \_\ — 14Mar05
0.8 — —
g 3 I — 15Mar05A
§ § ———— —15Mar05B
o
2 8 06 == | — 23Maro5
[ -
2 o 30Mar05
@
c 0.4 00— — 31Mar05
E — 02Apr05
0.2 — 04Apro4
0 : : : : : : : : : ¢ — Snow free
350 400 450 500 550 600 650 700 750 800 850 0

Wavelength (nm)

Water reflectance values measured with Pro Jr 400 500 600 700 800 900
on 25 Apr. 2005 near Tvarminne (Gulf of Wavelength (nm)
Finland).

Snow reflectance values measured with Pro Jr. during
spring 2005.

Aalto University
School of Electrical
Engineering



Turbidity of Gulf of Finland 23.7.2001

27 Aug 2000 10:00 GMT
MODIS 250 m
Gray = land/cloud

0.8
Helsinla
elsin ; - .
FHU
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Saint

Petersburg

B Tallinn

Image by Sampsa Koponen




Ground measurements
in Sodankyla

S S

Aalto University
School of Electrical
Engineering



Snow covered area

SCA (%) 06
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Snow-free

igure 1. Snow covered area ap in the Baltic Seaarea on March 27", 2007.



Snow water equivalent

-200

150

0
Figure 5. SWE map of Nordkalotten on March 21%, 2007. SWE is in millimeters. The SWE esti-
mate is calculated from AMSR-E radiometer data and synoptic weather station data.

Aalto University
School of Electrical
Engineering



Aalto-1 student satellite
project \

" Aalto-1

The Finnish Student Satellite

Based on CubeSat 3U standards
Main payload: imaging spectrometer (VTT)
Weight: 3 kg
Orbit: Sun-synchronous mid-day LEO
Attitude control: 3 axis stabilized
Communication: VHF-UHF housekeeping
S-band data transfer
Solar powered, max power 8 W
Secondary payloads:
Digital Camera (Aalto, Nokia)
Radiation detector (HY, UTU)
Lightning detector (Nokia, Aalto)
Electrostatic Plasma Brake (FMI)

) . ,;"
k2 L1 Tt
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Digitalisation and Energy University of Turku The Finnish Student Satellite




Worlds smallest
Imaging space
Spectrometer

Piezo-actuated Fabry-Perot spectral filter
Sensor: 5 Mpx CMOS

Dimensions: 5x10x10 cm

Mass: ~400 g

Focal lenght: 61 mm

Spectral range: visible

Spectral resolution: 7-10 nm

Field of view: 10 deg

Ground resolution: 250 m

3 channel simultaneous measurement

V77

Aalto-"

The Finnish Student Satellite



Aalto-

The Finnish Student Satellite




Thank you

Welcome to
Remote
Sensing Days
next year!




