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ABOUT OHB SE
OHB TODAY …
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▪ Listed on the stock exchange, family-

run | OHB = „Orbitale

Hochtechnologie Bremen“

▪ Approx. 2,900 employees worldwide, 

approx. 1,000 at the headquarters in 

Bremen (as of October 2021)

▪ 1 of the top 3 European space 

companies
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OHB portfolio

Technology development 

Robotics / IOD / additive manufacturing / quantum technologies 
/ free-form optics / ..

Earth 
observation

MTG /  EnMAP

Science & exploration

ExoMars / PLATO 

Access to space

Ariane 5 & 6

Human spaceflight 

ISS Infrastructure / Facilities / 
Experiments

Telecommunications

HISPASAT / Heinrich Hertz  

Electra / EDRS-C 

Navigation

Galileo

Security

SAR-Lupe / SARah

Blank 
Sample 
Dispens
er

Transport 
Mechanism

Drill deposits 
Mars sample

Crushing Station

Carousel

Dosing Station
Positioner

Cometen science

Science and exploration 

PLATO



EXAMPLE METEOSAT THIRED GENERATION WEATHER SATELLITE
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UWE-1: 20 YEARS OF 
NEW SPACE IN 
GERMANY
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SPACE TECHNOLOGY IS IN A DISRUPTIVE 
PHASE TODAY !

Åsatellites benefit from miniaturization to provide in a much more cost-efficient way similar 

functionalities like traditional satellites in orbit

launcher costs scale with mass; production of larger quantities reduces costs, too.

Åtrends are observed to move from traditional multi-functional large spacecraft to 

distributed, networked systems of smart small satellites

similar to information processing, which moved during the last 50 years from 

mainframe computer already available at internet connected smart phones

StarlinkStarlink

Åeffizientuse of commercial instead of special radiation hard components

use of software (FDIR, filter technologies) for correction of radiation effects

Åin low Earth orbits multiple satellites are required for a continuous service

before 2010 typically about 50 satellites were launched worldwide into orbit; during the 

last 5 years Starlinkalone launched about 6000 satellites

Åfrom space agencies to commercial space

except for telecommunication space business was earlier dominated by space agencies; 

now private entrepreneurs dominate, despite government remains a key customer

➔ New scientific and educational tasks, new economic opportunities, new application fields



Cassini/Huygens

Mission by NASA / ESA  

to explore Saturn and 

Titan (initiated 1986) 

6.7 m height /  Ø 4 m

launch mass: 5.82 t

launch: 15.10.1997

NetSat
distributed, networked 
multi-satellite system;
Four nanosatellites to 
demonstrate 3D self-
organization in orbit  
launch: 28.9.2020

UWE-1 
first German pico-

satellite;  10 cm cube; 
mass<0,9 kg;

for Internet from 
space; 

launch: 27.10.2005

cooperating multi-

satellite systems
miniaturization

Evolution of Space Technology 

during my Professional Life
traditional 

satellites
production of 

small series

space factory
robotics and automation 
for  timely realization of 
multi-satellite systems

Industry 4.0, net-worked 
integration and test 

procedures
initiated: October 2022



UWE-1: UNIVERSITY WÜRZBURG’S EXPERIMENTAL SATELLITE WITH ONLY 1 KG 
MASS, LAUNCHED ON   27. 10. 2005 ,   8:52 FROM PLESETSK

UWE-1 Launch



UWE-1 OBJECTIVES

▪ Adaptation of parameters in internet protocols for the 
telecommunication link to delays and disturbances, 
typical for space environments

▪ Technology Development Tests

-Demonstration of modern miniaturization 
techniques to implement of fully functional 
satellite at a mass below 1 kg 

-Use of micro-Linux as on-board operating system

-Test of highly efficient, triple-junction GaAs solar cells, 
manufactured in Europe, in space environment

-Integration of the ground control station into a inter-
national network of CubeSat ground stations via 
Internet Objectives of UWE-1
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UWE-1: Telecommunication tests



The Würzburg Space Ecosystem: 

experiences in distributed networked  pico-satellites

    Roles:

(UWE = University Würzburg’sExperimental satellites)

2025LoLaSat: Low latency telecommunication satellite for future 5G/6G (VLEO)

2025/6 CloudCT: computed tomography of clouds by 10 pico-satellites

2025  TOM satellite formation with 3 pico-satellites; Earth observation by 

photogrammetric methods

2024 QUBE secure telecommunication link by quantum 

key distribution

2020  NetSat-1 to -4: formation control, DTNs, MANets

2018 UWE-4 :  orbit control

2013 UWE-3 : attitude control

2009 UWE-2 : attitude and orbit determination

2005 UWE-1 : telecommunication “Internet in Space”

ÅUni Würzburgwith in basic research and education (since 2003)

ÅZfT in applied research and technology development (since 2007)

ÅS4 GmbH markets advanced pico-satellite products (since 2017)

UWE-3

Forthcoming:  UWE-5, CuBy(6 Sats), QUBE-2, TAMA RIV (2 Sats), …



NETSAT SATELLITES TO DEMONSTRATE KEY 
FORMATION TECHNOLOGIES LAUNCHED 28.9.2020

inter-satellite link tests in 

Würzburgwith high-precision, 

high dynamics turntablesImage from NetSat

The four NetSats

before transfer  to 

launch site

modular, flexible 

integration via UNISEC 

Europe standardized 

electric interfaces

More infos at: 

www.telematik-zentrum.de/netsat

base plate attitude control 

electronics

telecommuni-

cation system

batterieson bord computerreaction wheels

+
structure

+
side panels

(inner side)

+
electric 

propulsion 

system

http://www.telematik-zentrum.de/netsat
http://www.telematik-zentrum.de/netsat
http://www.telematik-zentrum.de/netsat


ZfT/S4 emphasis in telecommunication

nano-satellite formations

NetSat launched 28.9.2020)

Networked control, inter-satellite link, 

relative navigation, self-organization for 

formations of small satellites

TIM / TOM (2025)

3D-Earth observation by 

photogrammetric 

methods

QUBE (16.8.2024)

Technology demonstration 

for Quantum Key 

Distribution (QKD)

CloudCT (2025/26)

Computertomographyof  

clouds for improved 

climate predictions

miniature 3-axes attitude control

application missionstechnology development

LoLaSat (2025)

communication in 

VLEO for 

minimum delays

QUBE-II 

improved

QKD 

(2025)

QubEniK

parallel QKD 

transfer to 2 

receivers

future  5G/6G-

telecommunication-

networks in LEO

multi-satellite test 

environment  

satellite factory 4.0 

supported by advanced 

robotics and automation

formation technologies 



ZfT / S4 Emphasis in Earth Observation 

nano satellite formations

NetSat launched at 28.9.2020)

networked control, intersatellite links, 

relative navigation, self-organizing 

formation of small satellites

future Earth 

observation networks

multi-satellite test 

environment

LoLaSat (2025)

VLEO technology

satellite factory 4.0 

supported by robots

CuBy (2025; 6 Sats)

biomonitoring with multi-

spectral cameras from VLEO

TOM (2025; 3 Sats)

3D-Earth observation by 

photogrammetric methods

CloudCT (2025/26;10 Sats)

Computed tomography of clouds 

for improved climate predictions

Application MissionsTechnology Development



ADVANCED MANUFACTURING OF  
“INDUSTRY 4.0” 
AT SPECIFIC EXAMPLE OF SMALL 
SATELLITE SYSTEMS

close worker / robot

cooperation for efficient  

satellite system integration

modular satellite bus 

architecture to support  flexible 

integration an production

flexible flow of materials 

between integration and 

testing areas by transport 

robots

automated tests 

for functionality 

and performance 

of the satellite 

Specific advantages  include 

- high flexibility to variations 

of standard product

- fast integration of modular 

components

- respecting  high quality 

requirements

- scalable to larger satellites



MULTI SATELLITE SIMULATION ENVIRONMENT IN 
WÜRZBURG

Turntables providing high precision 
and high dynamics capabilities for 
attitude determination

Mobile robots for 
position changes

Broad spectrum of automated test 
equipment supported by robots

Hardware in the Loops Tests:

Solar Illumination Simulations



CONCLUSIONS FOR DISTRIBUTED 
SATELLITE SYSTEMS

▪ The paradigm shift from large spacecraft with multiple payloads to decentralized, distributed, 

networked, small satellite systems is obvious.

▪ High level of autonomous operation capabilities is implemented.

▪ Satellite systems, composed of few large and many small satellites will provide high data quality, as 

well as flexibility and robustness.

▪ Advantages for Earth observation and monitoring are higher fault tolerance and robustness of the 

overall system, as well as better temporal resolution.

▪ Significant application potential in Earth observation, navigation, and communication - in particular 

for IoT and highly dynamical processes.

▪ Challenging control topics for future research in relative navigation, self-organisation, networked 

and model-predictive control

▪ Excellent  opportunities for international cooperation !

by example:     IAA Study Group 4.21 “Networked Formations 

Composed of Cooperating Small Satellites”

contact: klaus.schilling@telematik-zentrum.de
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GERNOT GRÖMER
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Multi-disciplinary Research Expertise : toward solutions

PHYSICS, BIOLOGY

LABEL -FREE 

MEASSUREMENTS IN 

SPACE

ENGINEERING / 

BIOENGINEERING

+

=

Chair for Biological Imaging

TRR179

CRC 1123

CBI (google scholar):

> 480 papers

~ 40,000 citations 

selected Awards:

2018 Chaire Blaise Pascal Chair
2017 SPIE Fellowship
2013 Gottfried Wilhelm Leibniz prize (DE)
2014 German Innovation Prize (DE)
2015 Gold Medal Society for Molecular Imaging (USA)
2015 m4 Award (DE) 
2013 Erwin-Schrödinger prize (DE)
2018 OSA Fellow Election

7 ERC Awards                     NIH funding in DE

Consortia Coordination and other funding mechanisms 





Unprecedented opportunities

Portable Optoacoustic Imaging

Chair for Biological Imaging

Confidential

Trained 

algorithm
Data

Analysis

v

Sensor

TISSUE

Portable

Device Early warning

Monitoring
wireless
connection
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SUMMARY 

Thank you 

Very much

for 

your 

attention 
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