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Space Related Research Groups

 Data usage / augmentation

* Physical systems and simulation

Wolf von Klitzing



> Multispectral Imaging

Multispectral video processing & analysis

Low weight and size (cubesat-friendly)

Onboard data processing

> LiDAR

Multiple depth encoding

Novel algorithmic framework

> Machine Learning in Big Data in EO
Deep Learning framework

Automated land cover estimation (NASA MODIS)
Accurate Soil Estimation (NASA SMAP & ESA Sentinel 1)
Galaxy redshift estimation (ESA Euclid)

Spatio-spectral enhancement (Sentinel 2)
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Augmenting Satellite Data:
Chemical Evolution of Air Pollutants

Remote Sensing
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INSTIRUTE OF FECTRONC STRUCTURE AND LASER Matter-Wave Interferom
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Matter-wave Interferometry
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Electrochemical Power Generation, Energy
storage and life-support technologies.

Contact Persons: Stylianos Neophytides,
Maria Daletou, Dimitris Niakolas

Development of a closed loop Regenerative HT-PEM Fuel Cell System

Dimitris Tsakiris I C S

Vision and Robotics Laboratory
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« Planetary/Lunar Robotic Exploration

¥ Robotic locomotion and manipulation for RE of unstructured
environments,

¥ Bio-inspired compliant-body amphibious crawlers & aquatic
swimmers

v Control for functional materials and compliant structures.

¥ Sensor-based motion planning and control. Visual perception

Related ESA Programmes: TRP, PRODEX, MREP.
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ESA: Space Object Tracking ?
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Direct Relation to ESA missions:

v provide a complementary. unique value added dataset to Gaia's
measurements for ow tars

v enhance the scientific exploitation of Planck mission (B-mode science)
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Photonic- and Meta-materials
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Metamaterials: Structured mater vith unique,

controllable properties

ESA useful properties and applications

- Backwards phase advance and sub-wavelength operation
Component miniaturization

* Unusual and “arbitrary” wave steering and shaping
Communication app s

+ Zero-reflection & Perfect Absorption
EM shielding, controlled impedance in antennas, filtering
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e’ GW-Detection using @FORTH_
Photon and Atom Optics
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Matter-Wave Interferometry

Large Tubes Free Fall Space AEDGE
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Matter-Wave Interferometry 22

Large Tubes Free Fall Space AEDGE

Atom Interferometric

- Constraints on Dark Matter

- Limits on chameleon fields

- Confirmation of Einstein’s Equivalence Principle

- Precision measurements of the fine-structure Const.
- Gravitational Waves (7?)
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Google: “AEDGE quantum” (or DOI: 10.1140/epjqt/s40507-020-0080-0)
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® Waves at IESL-FORTH and Beyond @©FORTH

INSTITUTE OF ELECTRONIC STRUCTURE AND LASER

CRETANMATTERWAVES
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Optical Beam Steering Technology
(OBST)

« Nearly monolithic design of components

- Simple, fast and low-cost manufacturing using COTS components
(Assembly with standard laboratory equipment)

- Extreme Stability: Fluctuations : 0.1%ews in 5 Days

Even under Temperature variations, shocks and vibrations Fluctuations < 1%

- Coupling Efficiency 94%

Fiber- free space-fiber optical link using a pair of optical wedges and a plate to perform the fine steering of the beam

Collimating lens

Optical wedges

'I---\i ------ M 7
SM optical fiber ' 'Pe" coupler cEEmEEEEEEE



OBST stability under
Launch Conditions

3.5

2.5

1.5

Accelaration [g]
N

0.5

95.4
94.2
_ 95
X 94.8
0'94.6
94.4
94.2
94
93.8

0 30 60 120 180 240 300 360 420 480 540 600 660 720

time [s]
Results
Vibration Tested according to the standards: + Sine sweep, 3.5g,5 — 100 —» 5 Hz
EN 60068-2-6:2008 (IC 60068-2-6:2007), RMS fluctuations of CE = 0.15%
EN 60068-2-64:2008 (IC 60068-2-64:2008), « Max 8.3g RMS at a random spectrum between 20 — 2000 Hz
ISO 20780:2018. RMS fluctuations of CE = 0.28%

+ Shock tested at 89.4g for 1ms
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