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With the widespread diffusion of portable electronic devices, the
relevance of micro energies required to operate such devices has
grown significantly. Micro energies are presently available through
disposable or rechargeable batteries. However, the limited life of batteries
poses a serious limit to their use
devices that will probably be
so-called Internet of Things

in small, unattended, mobile
the most popular cases in the
scenario. This is one of the

reasons why dealing with the
their use in Information
Technology
(ICT)
priority for the future
field. It is in this

topics of micro energies and
and Communication
has
become
a
of the entire ICT
perspective that our
2016
a
public
the interested community and
the FET program of the EC, an

community has organized in
consultation aimed at offering to
to the funding agencies, first of all,
informed contribution. The results of

the consultation are now available
issue of ICT-Energy letters, with
policy makers. Finally I want to

as a public document published in this
the hope that it inspires researchers and

disseminate in our community two future
events that might be of interest: the
international conference “Micro Energy
2017”, in Gubbio (IT) on July 3rd -7th,
co-located with the traditional summer school (June 30th – July 3rd) that this year is devoted to
“Energy Harvesting: models and applications”. Those interested will find more info inside this issue.
(LG)
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PROTEUS: advancement and promises
PROTEUS is a European project, funded under the Horizon 2020
programme, aiming at developing a new technology for water quality
monitoring. With respect to the state-of-the-art, the main innovative
features of the Proteus Node (PNODE) include: self-powering, 9 chemical
and physical parameters in a single MEMS-based sensing chip, reduced
overall size of 10x, reduced cost by 25x, predictive software, data reconfigurability and wireless long-range (LoRa) communication.
On March 21st, 2017 the PROTEUS consortium met at IFSTTAR at
Université de Paris Est, in Paris, for the second year Review Meeting. In
this occasion, the consortium shown the first version of the full functional
prototype at the Sense-City water platform and on a desktop showcase.
During the last year, each partner has been facing many challenges in
developing and integrating the full operational device, due to its
heterogeneity and high complexity. Nevertheless, most of the
technological difficulties have been successfully addressed.
The PNODE prototype showed the capability of, sensing Temperature,
Conductivity, Pressure, pH, Active Chlorine, NaCl concentration, Nitrates
with CNTs based sensor.
In addition to these features, NiPS research group of Department of Physics
and Geology at University of Perugia, showed an hybrid energy harvesting
system based on water flow and solar energy that provide the full energy autonomy to the PNODE. During the
next summer the PNODEs will be deployed in the real water network at SMAS, in Almada, Portugal, for the final
test and demonstration. At the end of the project in 2018, such a technology will be hopefully transferred to the
industrial level for further development and fast commercialization.

More info at http://www.proteus-sensor.eu/

This project has received funding from the European Union’s H2020
Programme for research, technological development and
demonstration under grant agreement No 644852.
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EnABLES, the next future of the ICT/IOT?
At advanced proposal stage, EnABLES is facing the
European research panorama trying to put together all
the best research labs and research hubs in Europe
about energy harvesting, energy storage and micro
power management. EnABLES will integrate key
European research infrastructures in powering the
Internet of Things (IoT). 6 research institutes together
with 5 knowledge hubs of excellence creates uniquely
a critical mass of people, knowledge and investment to
address the long term needs of energy management in
self-powered smart sensor systems as required by IoT
innovation. To enable truly ‘invisible’, unobtrusive and
self-powered (autonomous) wireless devices a key
challenge is to bridge the gap between capturing energy
supply from energy harvesting sources (EH),
integrating new devices for energy storage (ES) and
taking into account the micro-power management
(MPM) requirements for the miniaturized system
operation. At present academic researchers and
technologists struggle to develop industry-relevant
solutions as they have no access to integrated state-ofthe-art test structures, data and simulation tools that
would allow them to assess and optimize their
innovations. Similarly, SMEs have limited access to
characterization tools and prototype platforms. All

these impede realistic implementation and deployment
in real-life scenarios. Through providing for the first
time access to unique infrastructure (with a capital
investment in excess of €2Bn), world-leading
expertise, advanced equipment and state-of-the-art
technologies, EnABLES will empower several
hundreds of academic researchers and technologists to
advance energy harvesting, storage and micropower
management solutions for the integrated design and
deployment of miniaturized autonomous sensors.
Access will range from materials & models to devices
and systems and the access providers will work with
the user community to accelerate adoption and
innovation in real-life applications. The EnABLES
integration offers a paradigm shift in building an
infrastructure network that links new scientific
knowledge
with
application-driven
research.
Specifically for energy management solutions, this will
deliver a mind-set change for early concurrent and
collaborative development of system-optimized IoT
devices for the multi-billion Euro market. This presents
a unique opportunity for Europe to uphold global
leadership in microsystem energy management and be
positioned at a pivotal time at the heart of the IoT
innovation.

OPRECOMP project just started
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OPRECOM is research project co-funded under the
EU 7th Framework Horizon 2020 – Re Program
Future and Emerging Technologies (FET) Proactive
Initiative: emerging themes and communities.
OPRECOMP aims to build an innovative, reliable
foundation for computing based on transprecision
analytics. Traditional computing systems and
applications have been designed under the conservative assumption that each calculation must be accurate.
OPRECOMP aims to build the foundation for computing based on transprecision analytics. The nature-inspired
driving principle behind the approach is that almost any application involves a large amount of intermediate
calculations, whose accuracy is irrelevant to the final user, who is interested only in the reliability and validity of
the final result. The main reason why in today’s systems these intermediate steps are still performed in fullprecision is that existing hardware, runtime software, programming environments and algorithmic approaches do
not offer well-assessed solutions to relax accuracy in a controllable way without sacrificing reliability. Lifting
this limitation allows a slew of opportunities to arise, which will reduce time- and energy-to-solution by orders
of magnitude, without compromising the accuracy and reliability of the final result.
The OPRECOMP project team is an interdisciplinary team of experts in Mathematical Theory, Applications,
Algorithms, Software, System Design, Integration, Circuits and Architecture, Physics and Technology from ten
partners among universities, research institutions and companies: CEA, Paris, France; CINECA, Bologna, Italy;
ETH Zürich, Switzerland; GreenWaves Technologies, Grenoble, France; IBM Research GmbH, Zürich,
Switzerland; QUB, Belfast, UK; TUKL, Kaiserslautern, Germany; UJI, Castellon, Spain; UNIBO, Bologna,
Italy; UNIPG, Perugia, Italy. The project, just started on January 2017, will run for 48 months.

Students Vs ICT
The Noise in Physical Systems (NiPS) laboratory
(www.nipslab.org) – at the Physics Department of the
University of Perugia (Italy) organizes the second
edition of the international contest “Students vs. ICT”.
The contest arises from the European
project “ICT-Energy”, coordinated by the
NiPS Lab and funded by the European
Commission through the Seventh
Framework Program. An introductory
video to the “ICT-Energy” coordination
action can be found at https://youtu.be/mzp-s4bfP4.

of electronics and telecommunications, graphics and
software related to ICT/IOT.
NiPS Lab promotes the contest even through training
workshops in high schools.
The first edition was attended by 86 students,
awarded with powerbanks, plaques and
medals during the Micro Energy Day 2016
held in Perugia.
The winner projects have been exhibited at
the POST museum of Perugia.

The goal of the contest is to get the schools involved in
promoting and attracting interest in the “ICT-Energy”
themes, especially for what concerns the reduction of
the energy consumption in the ICT devices. To this
purpose, students are challenged to implement projects

For further information about the contest,
please
visit
the
following
links:www.ictenergy.eu/studentsvsict,
https://www.facebook.com/studentsvsict/,
https://goo.gl/O6W4N2,
https://www.youtube.com/user/nipslab
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Micro Energy Day 2017
Since 2010, the Micro Energy Day has become a yearly event, designed to disseminate a new conceptual approach
to renewable energies in the field of micro energies.
But... what do we actually mean with "microenergies"?
Microenergies are all those energies that are often disregarded as unimportant but instead play a significant role
in our daily life. As an example… when you run out of battery in your mobile phone and really need to make that
call!!! The amount of energy involved in this case is really very small compared to the energy that makes your
car going but its absence appears to be very important to you…
Usually, the Micro Energy Day is announced by consortium members by press release, and featured a range of
dissemination activities, aimed at bringing the microenergies to the attention of the public.
The next Micro-Energy day will take place in Gubbio (Italy) on the 6th of July 2017. The dissemination activity
will be split into the following main events:


Scientific coffee with an expert on Microenergies, a journalist and…coffee, too.



Distribution of press releases, balloons and flyers to the public.



Special T-Shirt with the Micro-Energy logo will be realized and distributed.

 Twitter live-chat
Further information can be found on the website http://microenergyday.eu/.

New book: ICT - Energy Concepts for Energy Efficiency and Sustainability
Edited by Giorgos Fagas, Luca Gammaitoni, John P. Gallagher and Douglas J. Paul
ISBN 978-953-51-3012-3, 248 pages, InTech, March 22, 2017. DOI: 10.5772/62522

The energy consumption from the expanding use of ICT is unsustainable with
present drivers, and it will impact heavily on the future climate change.
However, ICT devices have the potential to contribute significantly to the
reduction of CO2 emission and enhance resource efficiency in other sectors,
e.g., transportation (through intelligent transportation and advanced driver
assistance systems and self-driving vehicles), heating (through smart
building control), and manufacturing (through digital automation based on
smart autonomous sensors). To address the energy sustainability of ICT and
capture the full potential of ICT in resource efficiency, a multidisciplinary
ICT-energy community needs to be brought together covering devices,
microarchitectures, ultra large-scale integration (ULSI), high-performance
computing (HPC), energy harvesting, energy storage, system design,
embedded systems, efficient electronics, static analysis, and computation. In
this chapter, we introduce challenges and opportunities in this emerging field
and a common framework to strive towards energy-sustainable ICT.
Freely available at: http://www.intechopen.com/books/ict-energy-concepts-for-energy-efficiency-and-sustainability

- Page 5 -

N.13 – 4th April 2017

I C T - E N E R G Y

L E T T E R S

Session II - *Micro energy dissipation*
Noise
and
friction
phenomena,
fundamental
limits
in
energy
dissipation, Landauer
bound,
heat
dissipation, thermodynamics of nonequilibrium
systems,
stochastic resonance and noise induced
phenomena.
Session III - *Micro energy storage*
High performance batteries, super
capacitors,
micro-fuel
cells, nonconventional storage systems

The international conference “Micro Energy 2017”
(http://www.microenergy2017.org/) will be held in
Gubbio (Italy), July 3 to 7, 2017.
The conference topic is “energy at small scales” and it
is organized into 4 different sessions:

Session IV - *Micro energy use*
Autonomous wireless sensors, zeropower computing, zero-power sensing,
IoT, approximate computing, energy aware software,
transient computing.t concerns the reduction of the
energy consumption in the ICT devices.
Relevant dates:
Apr. 1, 2017: abstract submission

Session I - *Micro energy harvesting*
Energy transformation processes at micro and nano
scales,
mathematical
models,
harvesting
efficiency, thermoelectric, photovoltaic, electrostatic,
electrodynamic,
piezoelectric,
harvesting in biological systems, novel concepts in
energy harvesting.

Apr. 7, 2017: notification of acceptance
Apr. 15, 2017: end early registration
May. 15, 2017: final registration
Conference chair: L. Gammaitoni, NiPS Laboratory –
University of Perugia

The Noise in Physical System Laboratory is glad to announce the eighth edition of NiPS Summer School
devoted to "Energy harvesting: models and applications" (http://nipslab.org/summerschool2017), which will
be held in Gubbio (Italy) from June 30 to July
3, 2017.
The school is open to graduate students, postdocs, young researchers, and in general to all
scientists interested in the physical
foundations and practical applications of
energy harvesting and energy transformations
at micro and nanoscales.
Scientific Director: Luca Gammaitoni, NiPS
Laboratory, Dipartimento di Fisica, Università
di Perugia.
Deadline for registration: 31 May 2017
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Impact ICT-Energy Consumption
On May 6th 2016 the ICT-Energy consortium, in collaboration with the FET unit of the European Commission
organized in London a consultation workshop with the aim of discussing the state of the art in energy consumption
in ICT by addressing the needs, rationales and means to develop innovative approaches in this field, and to verify
the coverage of the next European research programme compared with industrial needs, emerging technological
trends and new scientific insights.
Following please find the document that summarizes the discussion.

Summary Report
The workshop was organized by the ICT-Energy CSA (www.ict-energy.eu) with the support of the European
Commission.
Organising Committee: Luca Gammaitoni, Douglas Paul and Andrea Feltrin (EC)
Participants: Heike Riel (IBM Zurich), Eric Yeatman (Imperial College), Valentina Bacchettini (Wisepower
srl), Chiara Benedetta Mezzetti (NiPS Lab), Adrian Cristal Kestelman (BSC), Fernando Gonzalez Zalba (Hitachi
Cambridge Lab), Kerstin Eder (Bristol Univ.), Axel Legay (INRIA), John Patrick Gallagher (Roskilde Univ.),
Martin Wlotzka (Heidelberg Univ.), Cristina Rusu (ACREU Swedish ACT), Hervè Fanet (Grenoble SEEA),
Francesc Moll Echeto (UPC), Luca Benini (ETH and Bologna Univ.), Emre Ozer (ARM) Francesco Orfei (NiPS
Lab), Gabriel Abadal (UAB).
Rapporteur: Giorgos Fagas
Area: Future ICT-Energy Concepts for Energy Efficiency & Sustainability
Challenge: The reliance of our society on ICT is intensifying with the translation of entertainment, telephones,
TV and media onto mobile and distributed ICT devices and systems and with the increasing number of
interconnected smart objects. There is also a growing demand to convert everyday objects into sources of
information to achieve energy and resource savings for the new Internet of Things era. These advances increase
the energy footprint of ICT (the electricity consumption and CO2 emissions directly attributed to ICT devices and
systems are soon expected to surpass the 10% and 5% marks respectively)1 and put severe constraints on the
energy and power requirements for devices and systems. To make this progress sustainable, it is both necessary
to reduce the energy consumed in the total system via energy-efficient software and hardware integrated solutions
and to achieve energy autonomy through harvesting and the improved management of energy sources available
in the environment.
Scope: Research and innovation activities are required aimed at jointly exploring scientific directions and
technological options to establish a solid baseline of knowledge and skills for transformational innovation, and
to foster the emergence of a broader innovation ecosystem as well as a fertile ground for its future take-up (e.g.,
through public engagement processes when relevant, or through formal and informal training and education).
More specifically research should focus on developing breakthrough technologies based on interdisciplinary
and holistic approach for ultra-low power consumption computing paradigms. Ideally, the proposals should
benchmark their power and energy savings at the hardware and software level and aim to produce an energy
sustainable system for specific tasks.

1

ICT-Energy SRA: http://www.ict-energy.eu/sites/ict-energy.eu/files/ICTEnergySRA_0.pdf
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We identify the following topics where research activity can be focussed with the aim of producing at least two
orders of magnitude improvement in energy efficiency for the target application:
a) Energy efficient computing paradigms and systems – exploration and demonstration of new computing
paradigms ans systems (like non-Boolean, analogue, hybrid electrical-mechanical, to mention a few)
pushing energy consumption below conventional transistor based circuits. It is essential to apply a
holistic approach from devices through circuit architectures as necessary for specific application
implementations, aiming at the limits of energy consumption for each layer and as a whole. The possibility
to integrate new logic and device architectures and apply novel system integration schemes should be
considered. Open source aspects of design tools and computing platforms may be addressed to achieve an
innovation ecosystem. Attention should be given also to novel paradigms that exploit the unreliability of
ultra-low energy devices.
b) Energy autonomous miniaturised smart objects – Demonstrate novel approaches and applications of
‘sensing, analysing and communicating’ using energy autonomous systems with small form factor
(approximately 1 mm3 and below) that go beyond what is presently available. Explore the fundamental
limits of energy harvesters, managing hybrid energy harvesting and integrating novel energy storage with
high-energy density and high-power capability. The use of novel computation paradigms or transmission
protocols with improved signal-to-noise ratio may be considered for “intelligence at the edge”
applications.
c) Energy transparent and energy adaptive systems – Explore energy transparency mapping energyrelated data and requirements between hardware and software and demonstrate systems (hardwaresoftware) that adapt their energy demands in real time depending on the resources available and
performance requirements. Using energy transparency tools, develop new energy-efficient algorithms and
systems optimising the tradeoffs of computation and communication and that go beyond the tradition
dichotomy between application software and universal computing hardware.
As potential impact we identify the following:


Reduction of the environmental impact of ICT technologies.



Establishment of a solid baseline of knowledge and skills for a future ICT technology with a significant
reduction in energy consumption.



Development of energy-efficient autonomous sensor for the Internet of Things era.



Characterisation of novel device technologies as for beyond the CMOS era.



Development of new energy-efficient computing paradigms that operate close to the fundamental energy
limits.



Design of problem-specific accelerator modules for orders of magnitude energy reduction.



Demonstration of the emergence of an ecosystem around future low energy technologies with a clear
innovation pathways through outreach to and partnership with high potential actors in research and
innovation, and from wider stakeholder/public engagement.



Structuring of a goal oriented community and true interdisciplinary collaboration.
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SAVE THE DATE
DATE

EVENT

WEBSITE

June 30 – July 3, 2017 – Gubbio (IT)

NiPS Summer School 2017

http://nipslab.org/summerschool2017

July 3 – 7, 2017 – Gubbio (IT)

Micro Energy 2017

http://www.microenergy2017.org/

July 6, 2017 (Gubbio) IT

Micro-Energy Day 2017

http://microenergyday.eu/
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under the Future and Emerging Technologies (FET) programme within the ICT theme of the Seventh Framework Programme
for Research of the European Commission.
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