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High Scientific Profile 
The journal “Science” selects 

every year the “Breakthroughs of 

the Year” and in addition also the 

10 runner-ups for the most 

promising future scientific areas. 

Here the topic “Satellite 

formations” corresponds to two 

mentioned fields.  
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Planet Labs produces pico-satellites with 

dimension 30 cm x 10 cm x 10 cm for Earth 

observation with about 5 m resolution 

Picture taken by Dove 

pico-satellites 

Commercial Perspectives for Small 

Satellites in Earth Observation 

2016: launch of about  100 

Dove satellites flying in a 

constellation is planned 

The companies Spire (San Francisco) and 

PlanetiQ  (Boulder, Colorado) detect with a 

pico-satellite constellation atmospheric deviations 

of GPS-signals and infer weather characteristics 

(like temperature, pressure, humidity) 
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Worldwide launches of pico-satellites  (mass ~ 1 kg) and  

nano-satellites ( mass ~10 kg) 

Emerging Markets for Pico-Satellites 

UWE-1 UWE-2 UWE-3 



Informatik VII: 
Robotik und 
Telematik 

Forschungszentrum Adaptive Robotik Emerging Markets in particular for pico-satellite formations 

Small Satellite Formations will be the necessary next step to 

follow the constellations  
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Objectives: Realisation of a challenging,  

inspiring, motivating and affordable joint project 

• All partner regions Georgia, Upper Austria, Quebec, São Paulo, 

Shandong, Western Cape, Bavaria host universities, companies 

or agencies with emphasis in space technology and participate. 

• Universities from the partner regions are involved in leading 

edge research on pico-satellites, and operate already several 

satellites successfully in orbit. 

• It is a symbolic perspective, when the partner regions extend 

their terrestrial cooperation to hig-htech demonstration in space 

to realize a system of cooperating small satellites based on 

technologies from the partner regions. 

• Applications in Earth observation and environment monitoring 

will be addressed. 
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Québec 

Space / small Satellite programs at  The Canadian Space 

Agency is located in 

Saint-Hubert, Québec 

Regular Canadian 

Satellite Design 

Challenge 

(CSDC) to build 

small satellites  

Bavaria hosts a broad spectrum of  space activities at 

agency, industry and university level 

Space Activities in the Partner Regions 
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Space Actitivities in the Partner Regions 

Western Cape 
Prox-1 University Nanosat Mission 

Georgia is home to more than 500 companies in the aerospace 

CPUT works on the 

ZACUBE-1 satellite 

SumbandilaSat as starting point for 

SunSpace and now Spaceteq 

São Paulo Shandong 

Shandong Institute of Aerospace Electronics  

Upper Austria 
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Distributed networks of satellites support 

• higher temporal / spatial  

resolution in observation data, 

• higher availability, 

• graceful degradation capabilities 

 in case of failures  
 

Miniaturization techniques enable  

• realization of satellites at continuously smaller masses, 

• decreased costs for launch  
 

Further challenges for small satellites relate to  

• relative navigation (position and attitude), 

• inter-satellite communication in dynamic environments 
 

 

Leading edge research supported by ERC Advanced Grant  
                                                                (the highest valued European Research price) 
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ZfT /Uni Würzburg: Roadmap for  

distributed networked pico-satellite systems 
 

         (UWE = University Würzburg’s Experimental satellites) 
 

 

2017/18 NetSat-1 to NetSat-4  Formation Flying Mission 

– Distributed Computing Capabilities 

– Formation Control 

– DTNs, MANets 

– … 
 

2016 TIM, TOM 

       - Relative Navigation 

2016 UWE-4 

- Position Control 

2013 UWE-3 

- Attitude Control 

2009 UWE-2 

- Attitude- and Orbit  

   Determination 

2005 UWE-1 

- Telecommunication “Internet in Space” 

 

 

 

 

 

 

UWE-2 
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Conclusions 

The paradigm shift from large spacecrafts with multiple payloads to cooperating 

distributed small satellite systems offers interesting application potential, topics 

for research and education, as well as for international cooperation. 
 

Networked satellite systems offer efficient approaches  

for high spatial and temporal resolution of observation data 

for  cooperatively solving complex tasks 

for higher fault tolerance and robustness of the overall system 

 There are excellent opportunities for international partners to contribute specific 

components or instruments for integration into the satellites, but also to contribute  

a dedicated satellite to the network. 

 Partnerships  in ground station infrastructure offer participation of a broad audience 
 

Due to the aerospace hightech emphasis in all the regional  

partner states, there are excellent cooperation opportunities 

for small satellite networks !         A project with high visibility 


