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SPICE 

progress per 

Work 

Package 
The project is 

conducted in four 

separate work 

packages. 

Work Package 2: 

Exchange of know-how 

and recruitment of 

researchers and 

administrative staff 

Two separate vacancy 
calls were published 
for the recruitment of 
both researchers and 
administrative staff 
for SPICE. The 
requirements for each 
vacancy were 
carefully defined, and 
the calls were 
disseminated to related 
institutes, mailing lists 
etc. Following a careful 
investigation of the 
applicants, two high-
level researchers with 
knowledge on wireless 
communications and 
vehicular networks were 
recruited. 

At the same period, 
lectures from high-level 
scientists were organised 
at the premises of SPICE. 
In particular, 

- Assistant Prof. P. 
Papadimitriou from 
the Department of 
Electrical Engineering  
and Computer 
Science, University of 
Hannover presented 
work on virtual 
network provisioning 
and fault-
management across 
multiple domains, 

- A. Chrysanthou, 
Inspector at Hellenic 
Data Authority 
presented the 
approach of a 
digital evidence 
analyzer on 
electronic spam and 

- Dr D. C. Dimitrova 
from Univesity of 
Twente, Netherlands, 
presented her work 
on resource 
allocation in mobile 
networks. 

Moreover a colloquium 
among researchers at 
SPICE, focused on 
diverse research topics. 
was organised every 
week. For details see: 

http://www.spice-
center.org/distinguished

-speaker-series/ 

Work Package 3: 

Infrastructure update 

and state-of-the-art  

DTN testbed 

The current laboratory   

 



 

Apart from the  
Work Packages 
described in this section, 
Project Management 
 Is included as  
Work Package 1. 

1

infrastructure includes a 
DTN testbed, able to 
emulate both satellite 
and deep-space 
communication scenarios. 

Within the framework of 
the third work package, 
the testbed will be 
enhanced with more 
nodes and new features. 

In that sense, we have 
purchased Satellite Tool 
Kit from AGI Analytics, 
Inc., in order to provide 
accurate information on 
planet movement and 
space communication 
conditions, as input to 
our DTN testbed.  

Moreover, the purchase of 
ESA Portable Satellite 
Simulator (EPSS) and 
Cortex CRT system will 
allow for the emulation of 
space communications link 
layer protocols (Telemetry/ 
Telecommand) TM/TC. The 
enhancement of the 
testbed with EPSS will 
allow for the accurate 
emulation of the whole 
protocol stack of space 
communications. 

2

Work Package 4: 

Exploitation and 

dissemination 

This Work Package (WP4) 
includes all dissemination 
activities of the project. In 
this context, we have: 

- published research 
papers in a variety of 
conferences and 
journals, 

- presented both the 
newly-established 
Space Internetworking 
Center and our 
research achievements 
so far to bodies, such 
as, University of 
Cambridge, the 
Consultative Committee 
for Space Data 
Systems (CCSDS). 

- participated in the 
DTN group of the fall 
CCSDS meeting 2010, 
which is responsible for 
developing future 
standards for space 
communications 

- developed and, since 
then, constantly updated 
SPICE website. 



Diego Borsetti 
New researcher at SPICE 

 
Diego Borsetti received a Masters degree in 
Telecommunications Engineering from the Politecnico 
di Torino (Italy) in 2005, by defending a master thesis 
on "A Parallel Packet Switching System". Between 2005 
and 2007 he worked as a software engineer in 
Motorola Gsg Torino. In January 2007, he joined the 
Telecommunication Networks Group at Politecnico di 
Torino as a Ph.D. student, under the supervision of Prof. 
Carla Fabiana Chiasserini and Prof. Claudio Casetti. 
He received a Ph.D. degree in March 2010, with his 
Ph.D. thesis entitled "Content Discovery and 
Dissemination in VANETs". From September 2008 until 

April 2009, he was a visiting researcher at the Computer Networking Group, led by 
Prof. Jorge Garcia Vidal, at the Universitat Politecnica de Catalunya (Barcelona, 
Spain). In June 2010, he joined the Uwicore Laboratory at the University Miguel 
Hernandez of Elche (Spain) under the European project iTETRIS. His current research 
interests are in the field of wireless communications, with a special emphasis on 
VANETs. 

Selected publications 
 
Book Chapters 
• D. Borsetti, L. Liquori , C. Casetti , C.-F. Chiasserini, Content Discovery in Hetero- 
geneous Mobile Networks, Heterogeneous Wireless Access Networks, Springer, 
2008 
 
Journals 
• D. Borsetti, M. Fiore , C. Casetti , C.-F. Chiasserini, An Application-level Frame- 
work for Information Dissemination and Collection in Vehicular Networks, Elsevier 
Performance Evaluation (to appear) 
• M. Fiore , C. Casetti , C.-F. Chiasserini, D. Borsetti, Cooperative Support for Local- 
ized Services in VANETs, IEEE Transactions on Intelligent Transportation Systems 
(submitted) 
 
Conferences 
• D. Borsetti, J. Gozalvez, Infrastructure-assisted Geo-routing for Cooperative Vehic- 
ular Networks, IEEE VNC 2010, New Jersey, USA, December 2010 
• D. Borsetti, M. Fiore , C. Casetti , C.-F. Chiasserini, J.-M Barcelo, Virtual Data Mules 
for Data Collection in Road-side Sensor Networks, ACM MobiOpp, Pisa, Italy, 
February 2010 



DTN Applications in Space 
 

Taking into consideration the arising interest of the research community into DTN 
for space communication, it can be easily understood that DTN will have an 
enormous impact on scientific missions. Global communication will be achieved, 
deep-space exploration will become reality and space data will be exploited and 
disseminated in an automated way. At the same time, the implementation of DTN 
in terrestrial communications will unify Space-Earth communications, resulting to 
communication scenarios that are now considered to be science fiction. Think of 
space-to-pocket communications for example; in a few years scientists will be able 
to collect data from a spacecraft directly to their mobile phone. 

The most straightforward way to identify the advantages of DTN for space 
communications, is to present a set of possible application of DTN for Space, 
based on existing space missions. In this context, we describe below the possible 
impact of space and terrestrial DTN on PROBA-1 and POES missions accordingly. 

PROBA-1 (Project for On-Board Autonomy) 

PROBA_1 is a mission of low-cost satellites used for validation of new spacecraft 
technologies. PROBA-1 satellites perform field measurements using hyperspectral 
images for the evaluation of vegetation status in space and time. In particular, 
Europe’s only flying imaging spectrometer, Compact High Resolution Imaging 
Spectometer (CHRIS) is onboard PROBA-1.  

Currenty, the mission is limited by 
viewing opportunities, competing 
sites and cloud coverage. 
Moreover, the storage capability 
of the satellites is restricted, 
resulting to increased competition 
for the same satellite viewing 
opportunity. At the ground end, 
data acquisition procedure is 
performed through an FTP server 
and is, thus, very slow. 

Implementing DTN technology on 
the mission will result in 
exploitation of multiple sites for 
data acquisition, thus, reducing 
storage congestion and 
significantly increasing prediction 
accuracy. Furthermore, implementing 
a web-based interface will allow 
for quicker access to space data. 

Figure 1: Illustration of a multi-angle 
observation sequence of PROBA-1                           
(image credit; SSTL, ESA, Ref. 16) 



DTN Applications in Space 
 

POES (Polar Operational 
Environmental Satellites) 

POES satellites are used for monitoring 
clouds and measuring the thermal 
emission of the Earth using multiple 
instruments, such as the Advanced 
Very High Resolution Radiometer 
(AVHRR). The radiometer takes high 
resolution pictures, which are 
downloaded in real-time to over 200 
station worldwide. 

Current spatial coverage limitations lead to 
fragmentation of space-data. However, 
there is no interconnection between 
research institutes that collect data. 

The implementation of a terrestrial DTN overlay will allow for data gathering from 
various ground stations and forwarding, where and when needed. In this way 
composite images (progressively of the whole Globe) can be constructed near 
real-time. 

Similar to the aforementioned 
missions, the implementation 
of DTN in deep-space 
mission, such as MARS 
Express, will lead to 
exploitation of alternative 
communication paths, 
extended connectivity, 
resource sharing and, as a 
consequence, increase of 
received data volume. 

In a nutshell, the possible 
applications of DTN in 
Space will provide 
interoperability among 
space assets, reliability 
through custody transfer 
mechanism and distributed 
storage of space data. 

Figure 3: One of POES satellites carrying the 
Solar Backscatter Ultraviolet Instrument 

Figure 2: Illustration of the CHRIS 
instrument (image credit: Sira) 

Feedback for this article was provided by the National Observatory of Athens (NOA). 



Preparations for an era in which space flight operations of the 
National Aeronautics and Space Administration (NASA) would be 
supported by a Solar System Internet began as early as 1999, when 
research into Delay-Tolerant Networking (DTN) began.  Now, with the 
publication of the Draft Communication and Navigation Systems 
Roadmap by NASA’s Office of the Chief Technologist 
(http://www.nasa.gov/pdf/501623main_TA05-CommNav-DRAFT-
Nov2010-A.pdf), planning for deployment and utilization of space 
internetworking capability is advancing rapidly. 

The rationale for adoption of this new technology is clearly laid out in 
the Roadmap: “Communication links are the lifelines to our 
spacecraft that provide the command, 
telemetry, and science data transfers as 
well as navigation support….Planned 
missions will require a slight improvement in 
communication data rates as well as 
moderate improvements in navigation 
precision. However, advancement in 
communication and navigation 
technology will allow future missions to 
implement new and more capable 
science instruments, greatly enhance 
human missions beyond Earth orbit, and enable entirely new mission 
concepts….[The] roadmap includes the migration of the Earth’s 
internetworking technology and processes throughout the solar 
system. The expansion of internetworking will help lower operational 
costs of our systems by replacing manual scripting and commanding 
of individual spacecraft communication links with autonomous 
handling of data distribution similar to that of the terrestrial internet.” 

It’s important to note that the value NASA sees in space 
internetworking lies not exclusively in the potential interconnection of 
large numbers of space vehicles – although in the long term that 
potential will become increasingly important.  Rather it’s the 
automation of data distribution procedures, the design principle 
that’s at the heart of internetworked communication, that will 
provide significant near-term benefit to NASA missions.  Automated 
initiation and termination of transmission, automated retransmission 
of lost data, and priority-sensitive automated multiplexing and de-         

Space Internetworking –  
a NASA perspective 
Scott Burleigh 
Jet Propulsion Laboratory, California Institute of Technology 

The vision of the future will 
transform the present NASA 
space communication and 
navigation capability from 

one of being a connection 
provider to being a flexible 

service provider 



multiplexing of data streams are preconditions for 
communication over any network of non-trivial 
topology; complex network communication operations 
simply can’t be sustained by human operators in a cost-
effective manner.  But those same features reduce cost 
and risk in simple point-to-point communication 
topologies as well.  Improved cost effectiveness in 
simple mission communications will be, in this sense, a 
serendipitous side effect of preparing to support future 
mission configurations that are far more complex. 

As the Roadmap puts it: “As mission capabilities grow, 
the capability of the space communication 
infrastructure must grow faster to avoid constraints on 
missions and to enable missions never before imagined.  
The vision of the future will transform the present NASA 
space communication and navigation capability from 
one of being a connection provider to being a flexible 

service provider 
as we extend 
internetworked 

technologies 
and techniques 
throughout the 
solar system and 

beyond.”  And NASA has begun to act on this vision: 
“…the Agency has recently invested in DTN to provide a 
set of basic services in the FY2015 timeframe to allow 
coordination among platforms.” 

Space internetworking is clearly coming to NASA.  
What’s more, with the standardization of space 
networking protocols comes the promise that NASA will 
be able to interoperate with other national space 
agencies in the Solar System Internet, offering the 
reduced cost and risk of networked communications to 
all future missions. 

Copyright 2011  
California Institute of Technology. Government sponsorship acknowledged. 

 

NASA will be able to interoperate with other national 
space agencies in the Solar System Internet, offering the 
reduced cost and risk of networked communications to 
all future missions. 

Space Internetworking –  
a NASA perspective 
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Jet Propulsion Laboratory, California Institute of Technology 



The participants 
discussed on    

Space-Data Routers 
project objectives, 

concepts and 
scopes. 

The kick-off meeting of Space-Data Routers (SDR) EU-
funded project [FP7-SPACE-2010-1, Grant Agreement 
No 263330] was held in December 1, 2010, at the 
premises of the Space Internetworking Center.  

SDR project consists of five partners:  

• Democritus University of Thrace,  
• VEGA Deutschland GmbH&Co.KG,  
• Space Internetworks,  
• National Observatory of Athens and  
• University of Plymouth.  

Professor Tsaoussidis welcomed all partners in Xanthi 
and wished a smooth cooperation, which will lead to 
a successful project.   

Each partner briefly described their research activities 
and projects, followed by a discussion on SDR project 
objectives, concepts and scopes, as well as various 
administrative and managerial issues. Members of the 
Project Coordination and Technical Committees 
were also defined.  

Decision procedures, gender issues, equal 
opportunities and exploitation plan were also 
discussed. The next project meeting was 
scheduled for May 2011 at the premises of VEGA 
Deutschland GmbH&Co.KG. 

SPACE-DATA ROUTERS 
PROJECT KICK-OFF MEETING 



“Space-Data Routers” (SDR) will allow Space Agencies, Academic Institutes and 
Research Centers to share space-data generated by a single or multiple 
missions, in a natural, flexible, secure and automated manner.  

We develop a communication overlay modeled according to thematic context 
of missions, Ground Segment topological distribution, Agency policies and 
Application restrictions and requirements. We realize our model through the 
development of Space-Data Routers: a (Delay-Tolerant Networking) DTN-
enabled device that:  

(i) incorporates the Space Agency administrative instructions and 
policies for data dissemination and resource utilization and  

(ii) integrates the DTN protocol stack with application, network and 
link layer protocols.  

We pay particular attention to ESA roadmap for Interplanetary Communications 
and implement a communication scheme that scales natively with future 
deployments in Space. In essence, we promote the ultimate objective of most 
missions, which is to return space data, which, in turn, will be disseminated and 
exploited for the benefit of human scientific knowledge.                                                                            

Space-Data 
Routers form 
an overlay 
suitable for 

exploiting 
space data 
efficiently (as 
depicted in 
next figure), 
which is, by 
definition, a 
major objective 
of all space 
missions and 
probably the 
most significant 
failure today. 

SPACE-DATA ROUTERS  
PROJECT  

 

www.spacedatarouters.eu 



Space-Data Routers projects has four major scientific objectives: 

1. “Space-Data Routers” will boost the dissemination capability for Space Data 
on Earth. We demonstrate the capability of the Space-Data Routers to 
extend end-user access to space data through communicating Ground 
Stations and Space Research Centers. 

2. “Space-Data Routers” will allow for exploiting Data from Deep Space. We 
demonstrate the potential of exploiting data from Deep Space and 
disseminate it naturally through unified communication channels. This will be 
evaluated using the missions Rosetta and Mars Express along with the existing 
Ground Station infrastructure. 

3. “Space-Data Routers” will exploit European Scientific Capacity as well as 
ESA’s existing infrastructure, resources, protocols policies and assets. We 
Demonstrate the capability of Space-Data Routers to deliver efficiently to 
end-users vast volumes of data over terrestrial internetworks using a 
projection of generated data from ENVISAT, SENTINEL, etc. as case studies. 

4. “Space-Data Routers” will allow for cross-mission scientific applications. We 
Demonstrate the sufficiency of DTN space-data overlays to administer 
thematic cross-mission space data. We describe the application framework 
along with the thematic cross-mission space data collection for measuring 
urban heat island phenomenon of Athens. 

In general, “Space-Data Routers” will boost the scientific capacity of ESA and 
Europe in Space Sciences and the new space communication era. Practically, 
“Space-Data Routers” will allow ESA to build its own internetworking strategy, on 
its own infrastructure, and also determine its resource sharing policies and 
guarantee space security 
aspects, independently. In turn, 
Space-Data Routers will allow 
ESA and Europe to deploy its 
own Space-Data Dissemination 
policy, immediately. 

SPACE-DATA ROUTERS  
PROJECT  

 SPACE DATA-ROUTERS 
project has received 
research funding from the 
Seventh Framework 
Programme of the 
European Union (Grant 
Agreement No 263330, 
FP7-SPACE-2010-1). 



During a recent work, we have studied 
interplanetary telecommunications using 
Delay Tolerant Networking and 
focused on the impact of packet size 
in the quality of deep-space 
communications. DTN transport layer 
for space internetworking is quite 
different than terrestrial transport 
layer. It comprises of multiple layer 
protocols that are based on store-
and-forward architecture and it is 
designed to deal with space 
communication conditions. Error-
prone channels, long propagation 
delays, asymmetric communication 
bandwidth and many other 
constraints make protocol design and 
optimization a challenging task. One 
of the commonest protocol stacks in 
space DTN transport layer comprises 
of Bundle Protocol (BP) and Licklider 
Transmission Protocol (LTP). BP 
truncates application data into 
bundles of different size and LTP is 
used as the convergence layer 
protocol, encapsulating bundles into 
blocks and fragmenting blocks into 
segments, in order to transmit them 
using the underlying link layer. In this 
context, packet size may influence 
the error probability, may disrupt the 
interaction among network layers, 
impacts the overhead cost, and the 
memory utilization. 

In deep-space missions, such as Mars 
exploration, observation assets 
(rovers, satellites, spacecrafts, etc.) 
capture images or videos and 
transmit them to Earth base stations to 
be evaluated by space agencies. 

Evaluating packet size and  
DTN transport service 

by Nikolaos Bezirgiannidis 

Therefore, in order to optimize file 
transmission in terms of file delivery 
time, transmission effort and memory 
occupancy, we have examined 
deep-space file transmissions using 
different packet sizes in both BP and 
LTP. 

Deep space environment conditions 
were emulated in ESA’s DTN Testbed, 
which was designed and 
implemented for emulating and 
evaluating deep-space 
communications. The testbed was 
funded by ESA and its backbone is 
located in Internetworked Systems 
Lab and extends to MIT and Hellenic 
Aerospace Industry premises though 
HELLAS SAT. 

One major observation that emerged 
was the major influence of LTP 
segment size to transmission effort, 
which is caused by the great 
segment overhead. Bundle size, on 
the other hand, has a trivial impact 
on transmission effort. Its impact on 
memory occupancy on the other 
hand is quite significant. Memory at 
the sender node is released with 
every successful bundle delivery 
acknowledgement, thus making the 
use of small bundles optimal for faster 
memory release through time. File 
delivery time, however, in a channel 
of steady bit error rate is not 
significantly influenced by either 
segment or bundle size. 



Where Does Transport Layer Fit into 
Space DTN Architecture? 
By G.Papastergiou, C.Samaras and V.Tsaoussidis 

Delay Tolerant Networking (DTN) has been proposed as an 
overlay network architecture that runs on top of challenged 
and potentially heterogeneous networks. The associated DTN 
Bundle Protocol (BP) along with its convergence layer 
protocols transform end-to-end reliable communications into 
questionable hop-by-hop reliable data transfers, and impose 
a two-tier routing policy that allows flexible routes only within 
regions. In this paper, we discuss the advantages and 
disadvantages of a transport protocol that relies on DTN and 
offers a comprehensive set of services that can promote 
efficient communications over space environments. 

Although DTN architecture usually depends on regional 
transport protocols, such as Licklider Transmission Protocol 
(LTP), TCP or UDP, we claim that enhanced sophistication 
can be incorporated into an end-to-end transport layer 
above BP. This sophistication pertains to: reliability; dynamic 
routing; multiple path exploitation; congestion control; flow 
control; and also the exploitation of the delay/bandwidth 
tradeoff for the benefit of faster services. In that context, we 
highlight features supported by our proposed protocols, 
namely Deep-Space Transport Protocol (DS-TP) and Delay-
Tolerant Transport Protocol (DTTP), that correspond to the 
requirements of transport protocols for space. DS-TP 
promotes data delivery via its dynamically adjusted double 
retransmission mechanism: it trades bandwidth for delay 
using redundant data transmissions in order to proactively 
prevent or amend packet errors. DTTP advances data 
delivery and reduces in-network memory requirements 
through dynamic and parallel path selection based on 
network performance measurements. 

Also, we identify the limitations of current space DTN 
architecture and investigate the service gap that an end-to-
end (i.e., transport layer) service can fill. More specifically, we 
investigate the need for transport layer services on top of the 
BP, which are currently missing from the DTN architecture. We 
discuss various space communication scenarios and show 
that: 

DS-TP 
Delay-

Tolerant 
Transport 
Protocol 

 

DTTP 
Deep-Space 

Transport 
Protocol 



(i) in cases of unexpected service disruptions or node 
failures, BP cannot assure application reliability due to 
the lack of an end-to-end functionality;  

(ii) a sophisticated transport protocol running end-to-end 
can detect missing DTN bundles prior to failure recovery 
and retransmit the DTN bundles through an alternative 
path; 

(iii) a transport protocol placed architecturally above BP 
can provide multipath parallel transfer services to 
enhance reliability and assure faster data delivery; 

(iv) transport layer mechanisms can complement the 
DTN architecture and alleviate storage congestion by 
means of either flow control on a hop-by-hop basis or 
data path adaptation in accordance with congestion 
level;  

(v) data custody transfer functionality can and should be 
decoupled from forwarding policy in space DTNs in order 
to support data priority, better administer network 
storage resources, and enhance space missions 
efficiency. 

When delay is an issue for 
space, but also when 
application reliability is 
required within a 
predetermined timeframe, 

DTN architecture in its current form may not suffice. In our 
work, we conclude that hop-by-hop reliability does not 
necessarily guarantee application reliability; simple 
custody transfer may not allow for timely completion of 
application task; hop-by-hop routing may not exploit the 
best available path from source to destination; and the 
lack of end-to-end service may not permit optimal 
decisions for congestion control. We highlight occasional 
benefits from a true end-to-end transport protocol for 
DTN, and summarize the requirements of such protocol. 

Where Does Transport Layer Fit into 
Space DTN Architecture? 
By G.Papastergiou, C.Samaras and V.Tsaoussidis 

Full paper can be found at: 

www.spice-center.org/publications 



Protocol designers typically work 
strictly within the scope of their 
functional goal. However, this scope 
alone cannot guarantee optimal 
communication systems: a system 
relies on interactions among layers 
and involves trade-offs and overlaps 
that may develop conflicting 
behaviors among system entities. We 
address the issue of proactive and 
adaptive fragmentation policies that 
can be employed by Delay-Tolerant 
Networking (DTN). Given the scarcity 
of power, memory, and processing 
resources at space nodes, we 
examine Protocol Data Unit (PDU) size 
configuration at the DTN bundle, 
transport, and link layers, and 
especially correlate those settings to 
improve efficiency of space 
communications. We quantify the 
synergy of the afore-mentioned 
network layers, and demonstrate that 
data transport segmentation policy 
can largely affect a number of 
network performance drivers, such as 
overhead payload trade-off, buffer 
release capability, retransmission 
granularity, and routing flexibility. We 
aim at a conclusive strategy for 
scheduling transport services within 
space internetworking activities. 

In order to evaluate the impact of 
transport segmentation policy on DTN 
performance, we develop a case 
study based on our Delay-Tolerant 
Transport Protocol (DTTP). However,          

Adjusting transport segmentation policy  
of DTN Bundle Protocol under  
synergy with lower layers 
by Christos V. Samaras 

our approach is generic and 
protocol-agnostic, and can certainly 
encompass analogous protocols that 
operate in DTNs, such as CFDP or LTP. 
Through simulations, we examine 
deep-space network scenarios and 
reveal trade-offs that involve file 
delivery time, transmission effort of 
sending nodes, and memory 
resources release rate. Based on our 
findings, we propose a transport 
adaptation scheme that dynamically 
adjusts DTN bundle and transport 
packet size by means of heuristic 
search. Users of the proposed 
transport adaptation scheme can 
select a performance metric to 
enhance, such as file delivery time, 
extra transmission effort at the 
sending side, or release rate of 
occupied buffer space. 
 
Our study mainly exploits the trade-
offs of various fragment selections, 
occasionally highlighting the 
significant cost of overhead, the 
potential gain of throughput or, 
further, the possibility to exploit 
memory resources efficiently. We 
present the potential of an adaptive 
segmentation approach that 
depends on the observation of the 
dynamics of system parameters. We 
conclude that a synergistic approach 
for DTN protocol stack configuration 
can significantly reduce memory 
expenditure and increase 
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 A comprehensive overview of the project, including details about partners 
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SPICE in the news 

Presentation at  NASA’s Jet Propulsion Laboratory,  

Pasadena, USA  

Upcoming Events 

Since its establishment, Space Internetworking Center has attracted the interest of 
both local and national media. In particular, during the last months, SPICE has 
been presented to numerous media including: 

• “Kathimerini” journal 
• “Eleftheros Typos” journal 
• “Real FM” Radio 
• “Innovation, Research and 

Technology” magazine 
• “Research and Innovation” e-

newsletter 
• “Xronos” Radio 

Let’s embrace Space – FP7 space conference 2011,  

Budapest, Hungary 

CCSDS Spring 2011 Meeting,  

Berlin, Germany 

WWIC 2011 Conference, 

Barcelona, Spain 

Panel session organized by SPICE in conjunction to WWIC 2011 

Barcelona, Spain 
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