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Funding Opportunity for European R&D Projects 
Celtic-Plus Autumn Call for Proposals – Deadline: 14 October 2013
Celtic-Plus is a EUREKA Cluster dedicated to realising the vision of a 
smart connected world through an industry-driven R&D programme. 
There are two calls per year, in spring and in autumn, with a total fund-
ing of up to 100 million euro. The funding is orchestrated via the Celtic-
Plus programme and provided by Public Authorities from 47 EUREKA 
member countries. 

Eligible topical areas

Get Connected
	Infrastructure and connectivity aspects
	Fixed/Wireless, optics, energy-efficiency
	Network architecture, autonomic networks

While Connected
	End-to-end services and applications, like

	Digital home, digital enterprises
	Digital City (incl. digital school, digital transport)
	E-Health
	Security, privacy, identity

Future Internet relations
	Complement Future Internet (FI-PPP) program by

	Making the Internet a high-quality service platform
	Introduce the ‘Celtic-Plus Use-Case Factory’

	Extend the program by additional use cases not covered in the 
FI-PPP program

	�Contribute to future internet capacity building and test cases/ 
platforms

Green-Internet relations
	Consider environmental issues in ICT
	Encourage better energy efficiency
	Consider Smart Grid, Water management & ICT
	Develop multi-disciplinary approach

User friendly call process
The Celtic-Plus programme gives proposers the opportunity to submit 
proposals twice in the year – Spring Call and the Autumn Call. The 
Autumn Call submission deadline is 14 October 2013. Celtic-Plus has 
an accelerated one-stage call process to ensure the shortest possible time 
between proposal submission and start of selected projects. 

Celtic-Plus proposals should be complete and clearly present the technical 
objectives, timescales, participants, manpower, and expected results. These 
proposals are evaluated by independent evaluators and the proposals 
meeting the required standards will be retained and given the Celtic-Plus 
label. To be eligible for funding, project partners need to be located in 
EUREKA member countries.

Further information
Please visit the Celtic-Plus website at www.celticplus.eu for call details and 
the Celtic-Plus Purple Book for details on the R&D priorities of Celtic-Plus. 
For further information, please contact Heinz Brüggemann, director of the 
Celtic Office, at brueggemann@celticplus.eu

 

www.celticplus.eu

Net!Works Event 2013 “Implementing Horizon 2020” 
and General Assembly
29 October 2013  
Brussels, Bedford hotel

This year’s Net!Works event and GA will inform and make several impor-
tant decisions about a number of changes regarding the future of 
Net!Works: 

In preparation of Horizon 2020 Net!Works is in discussions with ISI 
ETP, planning a change in the ETP landscape that, if successful, will 
be for members’ approval at this event.  
In addition, Net!Works is contributing to the proposed launch of a 
Public-Private-Partnership on 5G Infrastructure in Horizon 2020, 
which is intended to be linked to the Net!Works ETP / the new ETP 
set-up respectively. 
A new Steering Board will be elected at this event. The organisations 
in the new Steering Board will become members of the 5G PPP 
Association, which will sign the PPP contract with the EU 
Commission. Therefore, the Net!Works Event 2013 will be an 
essential milestone for the implementation of the 5G PPP in Horizon 
2020

We would like to encourage your participation in the event in order to 
participate actively in shaping the research environment in Horizon 2020. 
A strong participation from the Net!Works membership is important.

Further information and registration 
www.networks-etp.eu

All participants have to register and pay the registration fee before 
the event. For queries please contact Ms. Ellen Tallås, tallas@
eurescom.eu 

http://www.celticplus.eu
http://www.networks-etp.eu
mailto:tallas%40eurescom.eu?subject=
mailto:tallas%40eurescom.eu?subject=


EDITORIAL

Dear readers,
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Broadband to the home has been an important 
topic for a long time. Connecting every house-
hold in Europe to the Internet via a high-speed 
broadband connection is still a political goal that 
is high on the European agenda. Besides fixed-
line broadband access via copper or fibre, alter-
native access technologies have gained attention 
and importance, especially wireless technologies 
and satellite communication. In the cover theme 
of this issue, we would like to present a snapshot 
of recent trends in the different areas of broad-
band to the home.

In the introductory article, Eurescom’s broad-
band expert Adam Kapovits gives an overview on 
the status of broadband to the home in Europe. 
In the next article, a team of experts from 
Deutsche Telekom Laboratories explains the lat-
est advances of broadband access to homes us-
ing the IEEE 802.11x technology. Nicolas Chu-
berre from Thales Alenia Space and Oliver 
Johnson from Point Topic explain in their contri-
bution how satellite broadband can help in meet-

ing the objectives of the Digital Agenda for in Eu-
rope. Finally, we feature a more technical article 
from Celtic-Plus project HFCC/G.fast on Hybrid 
Fibre-Copper Connectivity using G.fast, which 
shows that the capacity of copper for achieving 
higher access speeds has not yet reached its 
limit.

These cover theme articles can only provide a 
glimpse of the manifold developments in the area 
of broadband to the home. Nevertheless, we 
hope that the contributions give you some useful 
insights on the topic.

Broadband to the home is closely connected 
to the Internet, a topic that has received wide-
spread attention in European research, not the 
least through the Future Internet Public-Private 
Partnership (FI-PPP), a programme aimed at 
supporting the sustainability of Europe’s econo-
my through the smart use of ICT. Currently, the 
programme has a call for project proposals open, 
FI-PPP Call 3, and Eurescom mess@ge editor 

Uwe Herzog, who is himself involved in two 
FI-PPP projects, provides an overview on the call.

This issue also includes a variety of further 
articles on different, ICT-related topics. See, for 
example, the new opinion article by Eurescom 
director David Kennedy in his column “The Ken-
nedy Perspective” on how to create a single mar-
ket for telecoms services. Or read the latest “A bit 
beyond” article and learn about the latest devel-
opments in body sensors and what challenges 
and opportunities this brings.

My editorial colleagues and myself would 
appreciate your comments on the current issue 
as well as suggestions for future issues.

Milon Gupta 
Editor-in-chief
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Sn@pshot
Robo-Roach
 

In July 2013, a novel biobot was presented in Osaka, Japan, at 

the 35th annual conference of the IEEE Engineering in Medicine 

and Biology Society: the first remote-controlled cockroach cyborg. 

The technique was developed by Dr. Alper Bozkurt, assistant 

professor for electrical and computer engineering at North 

Carolina State University. His solution uses an electronic interface 

to remotely steer cockroaches.

EURESCOM m ess@ge

Events calendar

3 – 4 October 2013
FI-PPP Call 3 Information Days
Brussels, Belgium
https://ec.europa.eu/digital-agenda/fi-ppp-phase-3

28 – 30 October 2013
NEM Summit 2013
Nantes, France
http://nem-summit.eu

29 October 2013
Net!Works Event 2013 “Implementing Horizon 2020” 
and General Assembly
Brussels, Belgium
http://www.networks-etp.eu

6 – 8 November 2013
ICT 2013 Event
Vilnius, Lithuania
https://ec.europa.eu/digital-agenda/en/ict-2013

28 November 2013
Celtic-Plus Proposers’ Day
Stockholm Kista, Sweden
http://www.celticplus.eu/Events/Proposerday-Sweden/programme-
PD-Sweden.asp

24 – 27 February 2014
Mobile World Congress 2014
Barcelona, Spain
http://www.mobileworldcongress.com/

10 – 14 March 2014
CeBIT 2014
Hanover, Germany
http://www.cebit.de/en/CeBIT-2014

© Photo: Alper Bozkur, NC State University

The challenge was to develop a cost-effective and electrically safe 

way to control the roaches, in order to ensure the roaches operate 

within defined parameters – such as a disaster site – and to steer 

the roaches to specific areas of interest.

Further information: http://www.ece.ncsu.edu/news/21712/ 

https://ec.europa.eu/digital-agenda/fi-ppp-phase-3 
http://nem-summit.eu
http://www.networks-etp.eu
https://ec.europa.eu/digital-agenda/en/ict-2013
http://www.celticplus.eu/Events/Proposerday-Sweden/programme-PD-Sweden.asp
http://www.celticplus.eu/Events/Proposerday-Sweden/programme-PD-Sweden.asp
http://www.mobileworldcongress.com/
http://www.cebit.de/en/CeBIT-2014
http://www.ece.ncsu.edu/news/21712/
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Satellite broadband in Europe 
Meeting the objectives of the Digital Agenda

Increased speeds and equality of access 
are the key criteria and political motivators 
for broadband services. While in Europe’s 
towns and cities, optical fibre networks are 
being deployed, citizens in rural areas are 
still struggling with narrowband connec-
tions, as illustrated by the EC’s recently 
published Digital Agenda Scoreboard 2013. 
This is why the capabilities of satellite 
broadband solutions are being upgraded to 
address the current and forecasted un-
served areas. 

According to studies by Broadband Consultancy 
firm Point Topic, 33 million European homes will 
be unable to obtain superfast broadband (30Mb-
ps) by 2020. This is illustrated in the figure be-
low. The Council of the Regions has estimated 
that meeting the EU’s Digital Agenda targets 

without satellite technology will cost as much as 
270 billion euro.

This represents a significant market opportu-
nity for existing satellite broadband solutions but 
also in the future – provided that the technology 
matches the increased bandwidth demand.  

SatCom solutions  
for high-speed broadband

The European satellite communication (SatCom) 
industry, with the support of space agencies and 
the European Commission, is spending a lot of 
efforts to develop and deploy satellite broadband 
solutions to offer ubiquitous broadband, espe-
cially to remote and rural areas throughout the 
EU at subscription prices and performances 
comparable to ADSL. The industry roadmap is 
illustrated in the table below.

Nicolas Chuberre
Thales Alenia Space
nicolas.chuberre@thalesale-
niaspace.com

Oliver Johnson
Point Topic
oliver.johnson@point-topic.
com

coverage and provided capacity is depending on 
the number of nodes deployed as well as the re-
lation between mesh Internet gateways and pure 
mesh nodes. However, it is a wireless technology, 
and the bottleneck will be the air interface, as the 
wireless resources have to be shared. Wireless 
mesh networks are still a research topic. Never-
theless, some implementations already exist. Ex-
amples are: a public-private initiative in the USA 
[4] or a purely public initiative in Sundhausen, 
Thuringia – Germany, (here DSL-access was too 
expensive for inhabitants), or Nobel Laureate 
Meeting in Lindau, Bavaria – Germany (here ca-
ble connectivity was not allowed due to monu-
ment protection reasons), and others.

Additional concepts can optimise the traffic 
load in the mesh networks. One possibility is the 
use of Content Delivery Network (CDN) concepts 
as well as the introduction of local caches and an 
intelligent decision engine. Frequently used infor-
mation can be cached locally and will only be 
downloaded through the gateway to the operator 
network/Internet once. Another possibility is the 
efficient aggregation of small packets before 
sending them into the backhaul [2] or the intelli-
gent access control of the home gateway connec-
tion towards the mesh node [3].  

Access point sharing via OpenFlow

Not certainly bound to rural areas is another ap-
proach, the sharing of an access point. Following 

the fon approach, neighbours can share one 
fixed broadband connection through intelligent 
splitting of the wireless traffic [5]. Through Open-
Flow the WirelessLAN can serve and separate the 
involved parties. Certain throughput limits can be 
defined, to ensure a fair distribution of the avail-
able bandwidth. A typical example is: User Susan 
is the owner of the access, including an access 
point as well as the DSL connection. User Helen 
has an agreement with Susan; Helen will be able 
to consume a certain amount of bandwidth up to 
a defined limit. In case Helen is not using her 
complete bandwidth, Susan can use the whole 
bandwidth of her Internet connection. It is not 
necessarily needed to use OpenFlow for such a 
mechanism but we have proven in a research 
project, that OpenFlow is capable to solve the is-
sue in an easy, flexible, and programmable way.

Conclusion

To summarise, WirelessLAN can be an alterna-
tive providing wireless broadband access towards 
homes in special cases. Even if there are already 
products and solutions available, many open is-
sues are still under research. Other develop-
ments are already on product level. How to inte-
grate and implement these concepts by network 
operators is mostly a question of the costs. A 
bigger roll-out and general use cases are hard to 
justify, because the presented solutions are too 
expensive. Private initiatives or local network pro-

viders can use the technologies to set up local 
installations filling the gap where fixed broad-
band access roll-out is too expensive, and wire-
less DSL is not available. 

References
[1]	� Fraunhofer FOKUS, “Wireless Backhaul 

Technology (WiBACK)”, http://net4dc.
fokus.fraunhofer.de/en/projects/wiback.
html.

[2]	� Peter Dely, Andreas Kassler, Nico Bayer, 
Hans-Joachim Einsiedler, and Dmitry 
Sivchenko “FUZPAG: A Fuzzy-Controlled 
Packet Aggregation Scheme for Wireless 
Mesh Networks”, Proceedings of 7th 
International Conference on Fuzzy Systems 
and Knowledge Discovery (FSKD'10). 

[3]	� Peter Dely, Andreas Kassler, and Nico Bayer 
"OpenFlow for Wireless Mesh Networks", In 
Proceedings of 20th International Confer-
ence on Computer Communications and 
Networks - ICCCN 2011.

[4]	� MuniWireless, http://www.muniwireless.
com/2010/03/30/corpus-christi-muni-wifi-
welcomes-spring-break/.

[5]	� Fon Wireless Limited, http://corp.fon.com/
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The roadmap is driven by the need to reduce 
both the monthly subscription fee and the con-
nection fee. The connection fee includes cus-
tomer premise equipment and installation. The 
target is to achieve a CAPEX of 1 to 2 million euro 
per Gbps transmitted and a connection fee, in-
cluding installation, of less than 150 euro per 
subscriber.

Capacity is a major driver to reduce service 
price offerings, it is also needed to meet the in-
creasing bandwidth demand. This requires a fre-
quency re-use scheme enabled by multi-beam 

Figure: Households with superfast broadband in the EU27
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Table: Roadmap of satellite broadband development (Source: ISI European Technology Platform)

antenna systems, additional spectrum chunks 
currently shared with other service (e.g. shared 
Ka band) thanks to cognitive radio techniques, 
and the exploitation of new bands (e.g. Q/V), 
especially for the feeder links.

In such a frequency pattern, the pointing ac-
curacy, inter-beam interference as well as the at-
tenuation due to atmospheric gas, clouds and 
rain become limiting factors for the capacity. 
Specific system features have been developed to 
address them.

Due to its expected capabilities, satellite solu-
tions will not compete with fibre everywhere.

Cost-effectiveness: satellite vs. fibre

The central question in considering the use of 
satellite solutions is, in which areas satellite is 
more cost-effective than fibre. As with many 
questions in broadband deployment, the answer 
depends on a number of variables. We shall as-
sume three straightforward scenarios.

Scenario 1: Over 600 people per square kilo-
metre – In the dense, urban areas of a market 
there is typically existing infrastructure in place. 
Ducts exist, wayleaves are in place and the pres-
ence of revenue generating units (RGUs – busi-
nesses and households) mean there is usually 
competition for business.  Satellite is generally 
not competitive, as the equipment is usually 
more expensive and tariffs are generally higher 
for the bandwidth provisioned. There is, however, 
a market to ensure that a business in particular 
is not subject to a single point of failure for a 
critical system.

Scenario 2: 100 to 600 people per square kilo-
metre – In the suburbs there is more variance in 
coverage by fixed internet access technologies. In 
a mature market where the population has a rela-
tively high disposable income there will very often 
be at least one fixed supplier although this is not 
guaranteed. Typically any gaps in high-bandwidth 
coverage are filled by legacy end-to-end copper 
based solutions.  This can mean lower band-
widths than are available in the denser urban ar-
eas. However, suburbs are usually still close 
enough to a telephone exchange so that they can 
get reasonable bandwidths today, and the up-
grade path for tomorrow’s requirements is usu-
ally achievable on a commercial basis.

Scenario 3: Less than 100 people per square 
kilometre – Rural areas around the world are of-

ten the last to get an infrastructure, 
in particular a fixed infrastructure. 
The economics of cost recovery 
mean that, unless mandated or 
subsidised, most suppliers will not 
be able to make a business case 
for deployment in these areas.  As 
a result there is often no fixed cov-
erage and often very little mobile 
presence (2G, 3G or LTE) either. 
The case for satellite in these in-
stances is very strong. The unit cost 
of deployment, per home, per busi-
ness or per any RGU is now signifi-
cantly lower in most instances than 
for any other Internet access tech-
nology.

Relative cost effectiveness for 
satellite depends on geography and 

TIMELINE 2005 2010 2015 2020

Generation • Ku-band satellites • �1st generation multi 

beam Ka-band satellites

• �2nd generation multi 

beam Ka-band satellites

• �3rd generation multi 

beam Ka-band satellites

Service capability • Internet broadband • �High speed broadband 

internet

• �Superfast broadband 

internet

• �Very high speed 

broadband internet

Maximum service rate • 2-3 Mbps •~10-20 Mbps •~30-50 Mbps •~100 Mbps

Number of users per satellite •~ 100,000 • Several 100,000 • Up to 1 million • Above 1 million

Example of service offer • �Astra2Connect (SES),  

Tooway (Eutelsat)

• �Tooway service via KaSat 

(Eutelsat)

•�SES Broadband Services 

based on enhanced Ka 

capacity (SES),

• �Custom/select offers via 

Hylas1 (Avanti)

Capacity per satellite (Gbps) • ~5 • 50 – 100 • 150 - 200 • > 500
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Dear reader,
In this new issue we want to present you sev-

eral interesting articles about our recent Celtic-
Plus activities.

During the Turkish EUREKA chairmanship 
Celtic-Plus was acting as “spokes-person” for all 
EUREKA clusters within the EUREKA organisa-
tion. Celtic-Plus chairman Jacques Magen con-
tributes to this issue with some particular 
perspectives about this activity.

Celtic-Plus was also engaged at the FuNEMS 
summit in Lisbon. Read the report about this 
event by our programme coordinator Maria Bar-
ros-Weiss.

As usual, we give the floor to three interesting 
Celtic projects that are approaching their closure 
or that have recently started:  
 �EO-Net: on Elastic Optical Networks for 
smarter networks as a next generation of 
optical transport.  

 �CRUMBS: on geo-localized social applica-
tion for smartphones

 �HuSIMS: on a Human Situation Monitoring 
System for safety and security in crowed 
places.

Enjoy reading this issue.

Heinz Brüggemann 

Director Celtic Office

Editorial

Celtic-Plus News 2/2013 C1
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Figure 2: Muxponder prototype

Considering the latter degree of freedom, one 
can distinguish between fixed-grid and flexgrid 
networks. Fixed-grid is backward compatible with 
existing optical nodes, implying an easier up-
grade by operators. Alternatively, flexgrid offers 
improvements in spectrum usage but also re-
quires a more sophisticated control plane.
EO-Net focused on simulations, design, creating 
software tools and prototyping technology con-
cepts. This article briefly presented some of the 
achievements and key benefits. An application of 
EO-Net was illustrated, which shed light on future 
refinements needed towards a commercial solu-
tion. 

Find out more on EO-Net at www.celtic-eonet.eu/
About.aspx

CRUMBS 
Geo-Localized Social Application for Smartphones

There are many applications in the tourism 
field, but none of them fully satisfies the 
interactivity and social needs that could be 
expected by users while providing the best 
location technology and Augmented Reality 
(AR). This article describes some features of 
the application developed in the framework 
of the CRUMBS project on Geo-localized 
Social Networks enhanced through the use 
of Augmented Reality (AR) technology. 

Figure 1: Map view

The Crumb concept

The application is based on the traces left by 
people while wandering around with their smart-
phones. We call this trace a Crumb. The Crumb 
concept is central to the application. A “Crumb” 
is the name for a trace left consciously by a per-
son using a smartphone and the CRUMBS ap-
plication. Besides including any information 
needed, the Crumb has a category, may be 
tagged, commented, or rated by the user who 
created it or by anyone who is allowed by him to 
do so.

Geo-localization and Augmented Reality

There are many systems in the market that al-
ready provide geo-located social networking. 
They all rely on the key positioning technology 
available today, which is GPS. This is good 
enough for outdoor environments, but fails when 
the users move indoors.

In the CRUMBS project we integrate three in-
novative indoor positioning technologies: WiFi 

http://www.celtic-eonet.eu/About.aspx
http://www.celtic-eonet.eu/About.aspx
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Fingerprinting, Inertial Navigation and a Visual 
Tracking technique: Silhouette Matching.

The good news about these technologies is 
that a pre-existing infrastructure is not needed. 
WiFi Fingerprinting relies on the fingerprint of 
WiFi networks inside a building requiring to elabo-
rate a model which needs to be previously loaded 
to the application. Inertial Navigation uses the 
compass and the gyroscope in smartphones to 
determine a valid location; it starts with an initial 
valid location and then calculates the user`s 
steps translating them into real distance.

The algorithm for Silhouette Matching per-
forms a continuous analysis of an image stream 
and tries to calculate the position and rotation of 
the recording camera (known as pose) in relation 
to the real world. In the first stage an initial guess 
of the camera’s position is performed. In this 
stage a manually created silhouette is placed in 
the user’s view. Then the user moves the device 
until the superimposed silhouette matches ap-
proximately the real world object (snap-in). Once 
this is done the initial pose is calculated and ac-
tual tracking is started: the user can move the 
terminal, but the superimposed objects (i.e. ele-
ments of the building) will remain in place.

For AR we rely on the Junaio Browser, which is 
a product developed by one of the partners in the 
CRUMBS project, Metaio, providing an easy way 
for publishing the content, i.e. the Crumbs, in 
Augmented Reality. Junaio is easily included in 
the application via a plug-in. The Crumbs are 
overlaid on the camera view.

Figure 1 shows the main screen of the applica-
tion. This screen is shown upon starting the ap-
plication. Figure 2 shows the Augmented Reality 

Figure 2: Augmented Reality view

screen. This screen is shown by rotating the 
smartphone (portrait mode).

Application field

The CRUMBS project has developed an initial 
prototype which shows that the concept could 
give ground to a wide array of applications. To 
mention some:
	 Trip planner: The Crumbs could be marked 
on the map according to a plan previously 
devised by the user.

	 Museum/Exhibition guide: Using the indoor 
location providers the user could find his 
location inside a building and spot the main 
Points of Interest.

	 Commercial advertising: Commercial 
establishments could publish their Crumbs 
according to a category framework. Also 
events (concerts, conferences, etc.) could be 
published using the expiration date feature 
provided.

	 Tourist guide: Tourism institutions could 
publish Crumbs in the application which 
could also be enriched by the users.

The former application types could be packed 
into one single application, i.e., Trip Planner or 
Tourist Guide. The only limitation would be an 
excessive amount of information, slowing down 
the application or making the screen unreadable. 
This issue is partially solved through the use of 
caching, which allows the application to work of-
fline.

Conclusion

The CRUMBS application could represent the 
next step for tourism applications. We believe 
that its uptake shall depend more on economic 
than on technology factors.

Further information on the CRUMBS project is 
available at http://crumbs.tid.es.

http://crumbs.tid.es
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The concern for safety and security in 
crowed places has strongly grown in the last 
few years. Video surveillance systems have 
been deployed all around the world. How-
ever, current solutions are expensive and 
inefficient, depend too much on the human 
factor, and generate too many false alarms. 
On the other hand, people start to be wor-
ried about their own privacy. There is a big 
challenge on the development of a new gen-
eration of cost-efficient video surveillance 
systems that are unobtrusive, don’t compro-
mise people’s privacy and reduce false 
alarms.

HuSIMS is an alternative approach to video sur-
veillance systems for wide areas. It is sensitive to 
irregular behavior patterns in the monitored area. 
For example a parameter violation situation in 
which a wrong object is detected in a wrong 
place at a wrong time and/or moving in a wrong 
way. It targets real-time alarm detection, focusing 
more on prevention than obtaining crime evi-
dence. 

Cost reduction

Current video surveillance systems use high-def-
inition cameras, which require lots of bandwidth 
to transmit video to control nodes. HuSIMS em-
ploys instead low-resolution analytic Visual Sen-
sors (VS) able to track objects in motion and to 
send low-weight XML messages containing the 
objects’ motion parameters to a backend appli-
cation for further analysis. This makes the 
streaming of video on a regular basis unneces-
sary, reducing the amount of required bandwidth 
and therefore the cost of the network, enabling 
large and dense deployments for the coverage of 
crowed scenarios.

HuSIMS 
Human Situation Monitoring System

Automatic detection of alarms

The XML messages sent from the VS are pro-
cessed in parallel by three search engines that 
use complementary technologies. The Pattern 
Revealing Engine converts the moving object da-
ta into Key Performance Indicators (KPI) and 
learns their typical patterns. When the pattern 
starts to drift away from a normal one, an alarm 
is raised. The Semantic Engine gives a semantic 
meaning to the objects’ motion parameters and 
then uses ontologies and a semantic reasoner to 
detect abnormal events. Finally, the Fusion En-
gine is an advanced rule engine able to fuse data 
from multiple VS.

When an alarm is raised, a notification is sent 
to the security officers’ smart-phones (see Figure 
1). They can request on-demand video streaming 
from the alarm’s place (Figure 2).

Enhanced privacy

As detection is based on processing XML mes-
sages, the system only transmits video upon 

alarm detection. The same approach is applied 
to video storage: only short periods of a few min-
utes are stored – those related to confirmed 
alarm situations and specifically requested to the 
VS. These two features reduce the effect of pub-
lic privacy intrusion in the monitored areas.

Furthermore, the fact that the system is using 
low resolution VS provides an additional advan-
tage: they don’t allow recognition of people’s 
faces, which makes the system more respectful 
of privacy. This enables HuSIMS to provide a 
novel and compelling trade-off between privacy 
and enhanced security in a public space.

Field deployment in Israel

A prototype of HuSIMS was deployed in Ness Zi-
ona, an Israeli municipality (population: 38,000) 
that already owns a video-surveillance system 
but misses features like automatic event detec-
tion. The security officers need to receive a lower 
number of false alarms and to get the relevant 
information on their smart-phones.

This field tests enabled us to validate HuSIMS. 

Figure 1: Alarm detection and notification

Figure 2: Video streaming request upon alarm-detection

mailto:Jesus.Alonso%40alvarion.com?subject=
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The system was able to deal with complex sce-
narios like this: at the swimming-pool, a fence 
separates the swimming-pool itself from the 
green where the people sunbathe (height: 1 me-
ter). People can lean on the fence, can put their 
towels on it, but jumping over the fence is not 
allowed. In this scenario, in which other systems 
would have generated false alarms, HuSIMS 
raised alarms only when someone was jumping 
over the fence. 

Conclusions

HuSIMS has been designed with wide area, 
dense deployments in mind, using sensors with 
low bandwidth requirements making it a perfect 
candidate for integrated surveillance systems in 
smart cities and big facilities. 

Our system combines several generic, multi-
domain alarm detection engines to automatically 
detect a wide range of dangerous situations. Fur-
ther tests are ongoing at Ness Ziona with the 
purpose of evaluating the engines’ capacity to 
collaborate in the detection of more complex sce-
narios. 

Further information is available at  
http://projects.celtic-initiative.org/HuSIMS/

mailto:brueggemann%40celticplus.eu?subject=
http://projects.celtic-initiative.org/HuSIMS/
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terworking issues between fibre and copper tech-
nologies, reverse/remote powering of nodes, 
Layer 2 end-to-end architecture and manage-
ment functionalities. This will help the industry 
translate the requirements into technical solu-
tions and consolidate these in standards. 

The backhaul

The copper/fibre interconnect is the means to 
provide Gb/s bit rates and high-QoS services to 
the end user without the need of replacing the 
final copper drop with optical fibre. But to-date, 
the link between the DSL final copper drop and 
the optical back-haul has never much been con-
sidered beyond whether the backhaul is optical 
point-to-point or PON. In principle other backhaul 
technologies are also possible such as micro-
wave links or bonded DSL solutions, especially 
for remote areas, but the HFCC/G.fast project 
focuses on optical backhaul. 

Functionalities such as Physical Layer Retrans-
mission and Quality of Service may be best im-
plemented via an end-to-end approach rather 
than being instantiated only over the G.fast link. 
Such approaches may also reduce complexity at 
the remote node by utilising commodity process-
ing functionality where shared resource is avail-
able. This is similar to cloud computing ideas of 
moving complexity upwards into the network. 

System enablers and deployment scenarios

One major objective of the HFCC/G.fast project 
is to analyse the system from a service and com-
mercial point of view involving requirements from 
the vendor, operator and customer communities, 
including:
	 Operational maintenance in terms of 
installation and operation of the system, and 
the corresponding CAPEX and OPEX trade off. 

	 Performance monitoring and maintenance in 
terms of service requirements and 
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corresponding parameters reported by the 
system, as well as fault detection and 
localization. 

	 Lifetime analysis in terms of techno-
economics and sustainability. 

	 Additional system-level technological 
challenges such as the support and evolution 
of voice service, reverse power feeding and 
inadequate in-home wiring.

Self-install and zero touch

Self-install is an aspect that must be addressed 
in order to provide competitive cost of service 
whilst minimizing OPEX (although engineer-in-
stall is always a commercial option). A zero-touch 
approach basically attempts to find the best CA-
PEX vs. OPEX trade-off by the deployment of re-
dundant capacity in the Distribution Point Unit 
(DPU) in order to give the equipment some self-
heal capability and remove truck-rolls for service 
activation.  Factors such as service deployment, 
churn and fault repair all have an impact on the 
number of truck-rolls required to operate a ser-
vice.  For an architecture that is likely to consist 
of many millions of small remote nodes, it is a 
fundamental requirement that a single visit is re-
quired to install the DPU and that the only subse-
quent visit to the site should be to either perform 
a hardware upgrade or replace a DPU that is be-
yond self-repair.

Techno-economic models

Predicting the economic benefits from an access 
network with very short copper loops (<250m) 
requires realistic modelling of investment across 
a number of candidate solutions. Also, applica-
tion scenarios depending on geo-statistics need 
to be developed in order to determine the opti-
mum locations for deployment.

Sustainability and management

Life-cycle economic analysis of G.fast solutions 
need to be compared with alternative and exist-
ing solutions and also from an environmental 
perspective. For example, it is generally consid-
ered that communication over fibre consumes 
less energy/carbon than that over copper. How-
ever this often neglects any civil works and instal-
lation costs. To offer a comparison from the con-
struction industry we note that the environmental 
impact (e.g. in CO2 emissions or energy con-
sumption) from constructing a modern building 
is often larger than the rest of its total life-time 
impact.  

From a management perspective, the power 
consumption of a G.fast system should be made 
proportional to the traffic load being delivered. 
Low-power modes built into the G.fast standard 
can provide order-of-magnitude power saving ca-
pabilities. However, how such modes are man-
aged may have a direct impact upon the cus-
tomer experience, making the area an important 
research topic.

Conclusion

The HFCC/G.fast project is a cornerstone in the 
toolbox to advance the European Commission’s 
Digital Agenda. It considers a broad range of as-
pects of deep-fibre access networks with the aim 
of producing a whole system concept that is eco-
nomic to deploy, energy efficient, has high QoS/
QoE, and is reliable and manageable. Whether 
this technology ultimately becomes main-stream 
or remains niche is highly dependent upon the 
results generated by the HFCC/G.fast project.

Further information is available at www.celtic-
plus.eu/Projects/Celtic-Plus-Projects/2012/
HFCC_G_FAST/hfcc_g_fast-default.asp

http://www.celticplus.eu/Projects/Celtic-Plus-Projects/2012/HFCC_G_FAST/hfcc_g_fast-default.asp%0D
http://www.celticplus.eu/Projects/Celtic-Plus-Projects/2012/HFCC_G_FAST/hfcc_g_fast-default.asp%0D
http://www.celticplus.eu/Projects/Celtic-Plus-Projects/2012/HFCC_G_FAST/hfcc_g_fast-default.asp%0D
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nologies and their use. Data privacy and data 
protection emerged as the most prominent is-
sues during the interaction with the audience.

The fourth and fifth sessions, chaired by Latif 
Ladid and Thomas Michael Bohnert, discussed 
the emerging opportunities in the area of the In-
ternet of Things, machine-to-machine communi-
cations, big data challenges, and the widespread 
adoption of cloud computing approaches and 
principles. The sessions examined, among oth-
ers, the societal challenges arising from the wide-
spread adoption of these technologies in a variety 
of sectors, such as transport, health, robotics, 
and the environment.

Zeinal Bava, CEO of Portugal Telecom

Conclusion

In spite of the wide range of topics that the sum-
mit covered, it was an event that was refreshingly 
different from many other Future Internet events 
in Europe which focus on various technological 
aspects and which typically propose technical 
solutions to overcome known problems, or pres-
ent new ways of using the technology. The speak-
ers confronted the participants with a number of 
non-technical questions, and indeed the audi-
ence picked up the challenge and were rewarded 
with an extraordinary lively discussion, which 
very likely brought some new insights to every 
participant. 

The summit closed with the announcement of 
the 5th European Summit on Future Internet, 
which will be held in Winterthur, Switzerland, on 
5-6 June 2014, hosted by the Institute of Applied 
Information Technology (InIT) at Zürich University 
of Applied Sciences (ZHAW).

The presentations are available on the website of 
the 4th European Summit on Future Internet at 
http://www.av.it.pt/Future_Internet_European_
Summit/program.html

Challenges for Future Networks 
FuNeMS 2013 in Lisbon 

Uwe Herzog
Eurescom
herzog@eurescom.eu

The Future Networks Communications Sum-
mit (FuNeMS) has established itself as an 
ideal place for getting first-hand informa-
tion about directions and on-going projects 
in the area of Future Networks. The 22nd 
edition of this event, which took place in Lis-
bon from 3-5 July 2013, did not fall short 
behind this expectation. In addition, the 
event was a good opportunity for face-to-
face networking with people in the commu-
nity.    

Located in the summer-hot city of Lisbon, the 
professional organising team of IIMC had found 
an excellent, well air-conditioned venue which 
provided sufficient space for the 325 partici-
pants to attend the plenary sessions and techni-
cal sessions and workshops, the latter of which 
taking place in five parallel streams. In the demo 
area 27 booths by projects, companies and or-
ganisations displayed and demonstrated hands-
on results. This was complemented by two poster 
sessions where further projects had the opportu-
nity to inform about their status and results.

FuNeMS programme

The FuNeMS Steering Committee, which this 
time organised the call for papers and planned 
the programme, had put together a good mixture 

of presentations ranging from invited high-level 
keynote speeches and panel discussions to de-
tailed technical presentations of the latest re-
search results that responded to the Call for pa-
pers from which 65 papers had been selected. 
This year’s event had a focus on the challenges 
related to building the Future Internet infrastruc-
tures based on mobile, wireless and fixed com-
munications technologies. The programme was 
divided into five technical streams: Future Inter-
net Technologies, Radio Access and Spectrum, 
Converged and Optical Networks, Integrated Sat-
ellite Communications and Internet of Things.

Changing user habits, exploding bandwidth 
needs, and a new EC research initiative  
5G PPP

The opening plenary session gave a good over-
view of the current situation in technologies and 
the market from the view of an operator, manu-
facturer and the EC. The CEO of Portugal Tele-

com (PT), Zeinal Bava, started with explaining 
about changing consumer habits in his presenta-
tion, accordingly titled “A sector in transforma-
tion”. 

The wish to always being connected goes now 
beyond voice, and social networks are driving 
user generated content. The digitalisation of con-
tent enables users to access this content any-
where and anytime. There is a trend towards 
multitasking across multiple screens: 88% of US 
consumers use their mobile as second screen 
while watching TV. A question (not only) for op-
erators is how to maintain and increase revenues 
for which Bava sees European operators in a 
more difficult position compared to the US due 
to regulation and the strong competition. Bava 
finally reveals that PT sees large potential for 
competitive advantages in a strong IT infrastruc-
ture which e.g. enables to deploy new services 
within days and new tariffing within hours. 

A perspective on the evolution of optical net-
working was given by Aref Chowdhury, CTO Op-

http://www.av.it.pt/Future_Internet_European_Summit/program.html
http://www.av.it.pt/Future_Internet_European_Summit/program.html
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tics at Alcatel-Lucent. “100 Gb/s is deployed 
around the globe, trials with 400 Gb/s are being 
done around the world, and the terabit area is 
almost upon us”. Chowdhury thinks that Cloud 
Networking is a main driver and that this will ulti-
mately enable the Terabit network. However the 
major driver of bandwidth needs will be the in-
crease in video which is estimated to contribute 
to about 60% of the Internet traffic in 2015. The 
main research challenges will in his view focus 
on capacity, density i.e. the form factor, power 
consumption and cost.

“From leaders in 3G to followers in 4G”

Mario Campolargo from the EC presented some 
recent economic figures of the European tele-
com sector that showed that growth is negative 
in fixed and mobile voice telephony, but signifi-
cantly grows (6% p.a.) in mobile data, which 
however cannot compensate the losses in voice. 
A European share of only 6% in the global LTE/
FDD connections market triggered his provoking 
statement that Europe is falling behind: “From 
leaders in 3G to followers in 4G”.

Furthermore, he said that new types of devic-
es and applications put pressure on bandwidths, 
and cloud computing will also affect networking. 
He sees the major research trends to focus 
around e.g. Network Function Virtualisation, Soft-
ware Defined Networks, and automated deploy-

ment and operation of networks. Perhaps also as 
a response to the above, the EC is currently pre-
paring the launch of a 5G PPP in the framework 
of Horizon 2020. Instead of just continuing from 
the previous generation mobile networks, a major 
focus is on convergence between networks and 
cloud computing, convergence between fixed 
and mobile, and to enable a true Always Best 
Connected, only to name a few. This 5G is in 
close cooperation with the community and is 
linked to the Net!Works ETP. 

Best paper awards: 
The Best Paper was awarded to “A Control 
Architecture for Wireless MAC Processor 
Networking”, authored by Pierluigi Gallo 
from the University of Palermo et al in the 
area Radio Access and Spectrum. 
The Runner up paper was awarded to “A 
Cognitive Management Framework for 
Service Provisioning in the Internet of 
Things”, authored by Vera Stavroulaki from 
the University of Piraeus et al.

The best-demo award went to the i-CORE proj-
ect in the area Internet of Things. The demo 
showed the cognitive management of objects 
and applications, a processing optimization of 
live streams and granting controlled access to 

streaming video to 
other interested par-
ties. 

The runner-up demonstration stand was 
awarded to the Future Cities project in the area of 
cross-cutting technologies. The Future Cities proj-
ect aims at turning the city of Porto into an urban 
scale living lab where researchers and compa-
nies can develop and test technologies and ap-
plications e.g. for sustainable mobility, safety, 
sensing, and quality of life.

Short video statements from speakers  
and exhibitors

As in previous years a number of short video 
statements were given by speakers and exhibi-
tors, this time kindly supported by FP7 Support 
Action project NetSoc. All videos can be watched 
on the website of the Net!Works ETP at www.
networks-etp.eu.  

Here are some key messages from three 
selected video statements: 

Dr. Aref Chowdhury, CTO Optics at Alcatel-Lu-
cent, expects that in the coming years 60% of all 
data traffic will be video, and around the year 
2020 there is a capacity crunch on the horizon: 
research advances enabling optical bandwidth 
capacity increase, e.g. in multi-level modulation 
formats, and advances in optical amplifiers, spa-
tial division multiplexing and nonlinearity com-
pensation can help to tackle that.
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Mario Campolargo from the European Commission

Demo at the Future Cities booth Demo of the i-CORE project
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