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Mission

« To improve the knowledge of the Earth and
planetary system

* By remote sensing instruments
* Using physical data and models
 Combining different data
 Validating by experiments



Opportunities

Sensors are getting cheaper,
smaller, more accurate

New platforms
- Nanosatellites
- UAV

- Rovers

— Mobile phones
- etc

New cross-discipline
applications

Data is getting huge




Physical remote sensing

» Measuring physical guantities

- Intensity
- Spectrum
- Polarisation

* Physical models

- Based on physical theories
- Parameters measureable quantities
- Validateable



Reflectance models

 To predict the spectrum and
polarisation of reflected
radiation at given direction
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Advantages

Different data can be combined

A priori information can be used

Error estimates possible

Incomplete data useful

Varying conditions more possible to solve

Possible to at least hypothetize, how to improve
results, which data to use, what to measure next



Challenges

Nature is more difficult than we want

Models are still incomplete

Hundreds or thousand or millions of parameters needed
Computing at best slow, mostly utterly impossible

Data so huge that only a small fraction can ever be
processed

In most cases detailed analysis is not needed
Validation data are rare and biased
Calibration of sensors often compromised



We provide

Cooperation in modelling the scattering and reflectance
oroperties of Earth and planetary surfaces

Polarisation specialisation

Physical interpretation of big data
Calibration expertice
ldeas to design new optimized multisensor consepts

EXxperice in arctic environments -snow, Iice-
and boreal forests

Lab, in situ, and UAV based measurement systems ->



FIGIFIGO

Elnnish Geodetic Institute’s Fleld Goniospectrometer
Measures polarised BRF in full hemisphere
Automated zenith turn, manual azimuth turn
ASD FieldSpec Pro FR

* 350-2500 nm, 3-10 nm resolution

* Field of view 5-25 cm

Linearly polarizing optics (broadband Glan-
Thompson calcite wedge), Stokes 1,Q,U

Portable, only 40 kg, setup 10 minutes
Fast, full polarised BRF 30 min

https://webdisk.kotisivut.com/fgi/Reflectance_Library
- Username: BRFuser, password: BRFuseri

‘< FINNISH GEODETIC
INSTITUTE

Optics +
fine tune mirror

Vertical rotation

Horizontal
rotation

Tafget érea

The active optics system is located horizontally
at the top of the measuring arm, and is looking
down to the target through a mirror. FIGIFIGO
consists of the following main components:
casing, measurement arm, rugged computer,
and a sunphotometer on a tripod.



We like to get

New easy tools accessing all the data by our
own criteria

New easy way to distribute our data and make
more usable

New creative applications
ldeas for involving the user In the process



H2020 activities

» Currently none, some experience of FP4 and failed
proposals

* Ready to participate or coordinate, if good idea

* Not very good matches in published Calls
- Space
- ERC, FET-Open ?

* My colleagues are also doing many things in cosmology,
galaxies, interstellar medium, space physics, planets,

comets, asteroids, forests, farming, meteorolgy, if
expertice needed here
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