Type of the presentation Research contribution
Title of the presentation SUNSHINE: Smart UrbaN Services for Higher eNergy Efficiency

Abstract SUNSHINE is a EU funded project, started in 2013. It delivers a smart-service platform,
accessible from a web-based client that allows access to three services: energy map management, energy
consumption management and public lighting management

1. Energy map management allows automatic large-scale assessment of building energy behaviour
based on public data;

2. Energy performance information, with localised weather forecasts available through interoperable
web-services and energy consumption data from smart-meters, are used to optimize the energy
consumption of heating/cooling systems

3. For public lighting management, a middleware, based on OGC standards, for Advanced Metering
Infrastructure and Automatic Meter Reading, is provided.

Extended Abstract SUNSHINE is a EU funded project, started in 2013. It delivers innovative digital
services, interoperable with existing geographic web-service infrastructures, supporting improved energy
efficiency at the urban and building level. Specifically, SUNSHINE delivers a smart service platform,
accessible from both, a web-based client, and an App for smartphones and tablets that allows access to three
services: energy map management, energy consumption management and public lighting management.
Energy map management allows automatic large-scale assessment of building energy behaviour based on
data available from public services (e.g. cadastre, planning data etc.). The information on energy
performances are used to automatically create urban-scale “ecomaps” that will serve for planning activities
and large-scale energy pre-certification purposes. More specifically, the smart web services are deployed
according to standard protocols from Open Geospatial Consortium (OGC). The service retrieves data from
existing geographical web services from public agencies such as cadastre, urban planning, environmental
agencies and further repositories exposing data as web service in line with the EU Directive 2007/2/EC for
Infrastructure for Spatial Information in the European Community (INSPIRE). The information retrieved
(including type of building, use category, geometry, size and shape, age and climatic zone, etc.) are used to
create interoperable 3D urban models according to the CityGML standard by OGC with the ADE
(Application Development Extension). Starting from the urban model the service will produce two maps: an
“ecomap” with estimated energy performances of buildings, and a map showing the comparison, for each
building, between the predicted energy behaviour and the energy performance of the corresponding
“reference building”.

Furthermore, for a set of pilot buildings, the energy performance information, together with localised
weather forecasts data available through interoperable web-services and energy consumption data from
smart-meters, are then used to ensure optimisation of energy consumption of heating/cooling systems
through automatic alerts that are going to be sent to the SUNSHINE App installed on the smartphone of the
final users. More specifically, the smart web service will access localised meteorological forecasts (via OGC
Standards) and compare them against current weather conditions. Whenever variations are foreseen within a
given area, the service identifies the potentially affected buildings and, according to their energy
performance, sends notifications to building managers or dwellers informing them how to set
heating/cooling, and at which time of the day. The information within the message (which is delivered via
the OGC — standard Sensor Alert/Event Service — SOS/SES) is calculated, according to the estimated
thermal inertia of each single building, to allow optimised (in terms of comfort/cost) transition to new
weather conditions. Notifications are sent by the smart service via email, SMS or to the SUNSHINE App
users. This service allows the user to get information about outdoor and indoor temperatures, forecast for the
next days and suggestions. Every time when the weather suddenly changes, the program will send an
automatic alert where will be posted information about changes and suggestions or references what actions
to take to minimize energy wasting.

In order to offer the service of public lighting management, SUNSHINE develops a middleware, based on
OGC standards, for Advanced Metering Infrastructure (AMI) for Automatic Meter Reading (AMR). This
will allow to access data from smart meters, based on EN5001 protocols, and from illumination units, based
on EN 50065-1 protocol, on a geographical basis via smart service, allowing geographical searches, for
instance identification of all illumination units along a given street or within a certain area. The web service



will be coupled to a desktop-based user-friendly 3D geobrowser, which functions as control dashboard, and
to a mobile App, which will allow onsite surveying and control of lighting units of public buildings or public
lighting systems. The service allows in house ESCO operators to check the functioning of the various
parameters of the entire public lighting system through an interactive mapping environment, identifying for
instance damages, power losses or simply inefficient use (for instance lights being turned on when
unnecessary). Similarly onsite ESCO operators will be able to survey, manage and control, directly from the
site, the lighting system.

The project aims at providing a real control over consumption of managed facilities. The target users are
planners and public administration officers, building managers and citizens.

The SUNSHINE technology is the result of the customisation and integration of existing software
components developed by other EC-funded projects focusing on smart city technologies, such as the i-
SCOPE project.

SUNSHINE project will be piloted for the duration of 12 months, and will targeted at energy and emission
savings ranging, within the various pilots, from 10% to 30%, with higher savings being foreseen for pilots
relying on older buildings, or equipped with older heating, cooling or lighting technologies. Energy savings
will be compared to a one-year baseline data acquired, during the first stages of the project prior to the
deployment of the pilots.

Website.

1. http://www.sunshineproject.eu

Video:

1. https://www.youtube.com/watch?feature=player embedded&v=YAExOhvDM2Q
2. https://www.youtube.com/watch?feature=player embedded&v=IiNy0UGd-7s
3. https://www.youtube.com/watch?feature=player embedded&v=do3AJ6RvP5Q

Brochures & Flyers:

1. http://www.sunshineproject.eu/jsmallfib top/SUNSHINE/Multimedia/Brochure/brochure.pdf

2. http://www.sunshineproject.eu/jsmallfib top/SUNSHINE/Multimedia/Flyer/flyer.pdf

3. http://www.sunshineproject.eu/jsmallfib top/SUNSHINE/Multimedia/Flyer/Flyer building%20man
agers.pdf

4. http://www.sunshineproject.eu/jsmallfib top/SUNSHINE/Multimedia/Flyer/Flyer Citizens.pdf

5. http://www.sunshineproject.eu/jsmallfib top/SUNSHINE/Multimedia/Flyer/Flyer PA%?20and%20pl

anners.pdf

SUNSHINE Web Portal Demo:

1. http://sunshine.graphitech-projects.com

Social Profile:

1. https://www.facebook.com/SunshineProjectEu
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Giovannini, L., Di Staso, U., Cipriano, P., Prandi, F., and De Amicis, R. Poster presentation:
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Dr. Federico Prandi has been working in Fondazione Graphitech since 2009. He received a master degree
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Mr. Umberto Di Staso has been working in Fondazione Graphitech since 2012. He received a master
degree in Computer Science from the University of Trento, Italy. Since 2012 he has been involved in a
number of projects in the field of GeoVisual Analytics and Spatial Data Infrastructure, including among
others, 3D Geobrowser for Smart Cities - 3D visualization of geo-referenced data.

EU Projects Involvement
* SUNSHINE - "Smart UrbaN ServIces for Higher eNergy Efficiency"

SUNSHINE delivers an extensible open toolkit featuring three smart services for: energy assessment
of buildings at urban scale for the creation of “ecomaps” and their energy pre-certification;
optimisation of energy consumption of heating/cooling systems based on localised weather forecasts
and energy modelling of buildings; optimisation of power consumption through remote control of
public illumination levels. The toolkit will be delivered as interoperable open middleware ensuring,
in an interoperable manner: access to geospatial features; access to Automatic Meter Reading
(AMR) functions; definition of alerts.

* SmeSpire - "A European Community of SMEs built on Environmental Digital Content and
Languages"
The INSPIRE Directive 2007/2/EC, establishes an Infrastructure for Spatial Information in Europe,
requiring large amounts of environmental digital content to be made accessible across Europe,
resulting in a data pool that is expected to be of huge value for a myriad of value-added applications.
The INSPIRE Implementing Rules Legal Acts outlines these data pools, but more work is needed.
Making data available according to the INSPIRE standards in 30 countries using 22 languages
requires specific skill sets that few public authorities have. The management of this content
represents an opportunity for SMEs active in this sector. SMEs can enable countries to fulfil the
Directive, creating new market opportunities with increased potential for innovation and new jobs.
Due to the legal requirements, the INSPIRE implementation becomes the entry-point for crucial
business opportunities, opening new, or reinforcing existing perspectives (including Linked Open
Data, Sensor Web, cloud computing and other e-environment application domains). SmeSpire’s
purpose is to encourage and enable the participation of SMEs in the mechanisms of harmonising and
making large scale environmental content available.

* e¢ENVplus - "eEnvironmental services for advanced applications within INSPIRE"
The aim of this European Commission funded project is to integrate a large amount of
environmental data provided by the National/Regional Environmental Agencies and other public and
private environmental stakeholders involved. This is necessary to answer to the requests for
environmental monitoring and reporting requested by the European, national and local policies. This
will be achieved through the harmonisation and integration, within an operational framework, of
existing services resulting from previous European initiatives (funded projects, good practices,
EU/national/local experiences) and it will allow over coming of cross-border/languages barriers.
eENVplus provides not only the ICT infrastructure but also the documentation and support to ensure
delivery of an operational infrastructure and which can become
profitable, based on a well-defined organisational model and a tutored training framework.

¢ LIFE+IMAGINE - "Integrated coastal area Management Application implementing GMES,
INSPIRE"
LIFE+IMAGINE is a project co-funded by the LIFE+ Programme Environmental Policy and
Governance in the framework of the objective “strategic approaches”. LIFE+IMAGINE deals with
the integrated management of coastal zone and the implementation of environmental policies in the
sector. The project in fact, through methodologies for the environmental analysis, provides
information to support the coastal planning and decision making, with particular reference to two
application scenarios: - Landslides in coastal zones. - Soil consumption in coastal zones.
LIFE+IMAGINE implements an infrastructure based on web services for environmental analysis,
integrating in its own architecture specifications and results from INSPIRE,SEIS and
GMES/Copernicus.

Publications



Large-Scale Assessment and Visualization of the Energy Performance of Buildings with
Ecomaps

This paper illustrates the preliminary results of a research project focused on the development of a
Web 2.0 system designed to compute and visualize large-scale building energy performance maps,
so called "ecomaps", using: emerging platform-independent technologies such as WebGL for data
presentation, an extended version of the EU-Founded project TABULA/EPISCOPE for automatic
calculation of building energy parameters and CityGML OGC standard as data container. The
proposed architecture will allow citizens, public administrations and government agencies to
perform city-wide analyses on the energy performance of building stocks.

Barriers Survey: A Tool to Support Data Collection for Inclusive Mobility

In this paper we describe the potential for using the Volunteered Geographic Information (VGI), and
large crowd-sourced survey, in disable people mobility computing applications The challenge is to
make these two concepts talking together exploiting the technologies in order to increase the public
participation, and to move towards sustainable development. Our goal is to investigate how
participative and people-centric data collection can be used to create a low-cost, open platform to
survey, annotate and localise pedestrian mobility features and architectural barriers as it is perceived
by the citizen themselves. The core of the project consists into the development and deployment of a
mobile application and a web platform, which allow the users to collect and manage the information
surveyed.

Engaging Outdoor User Experience Based on High Fidelity 3D Terrain Representation on
Mobile Apps

In recent years, several mobile devices with excellent performances have become accessible to
people at affordable prices. The availability of this equipment, especially in the mobile sector, has
encouraged research and development of increasingly complex applications ("Apps") for the
visualization of large-scale scenes. However, 3D maps typically available through mobile version of
so-called "spinning globes" do not allow the use of high definition data, due to their hardware
limitations compared to desktop devices. As a result it often happens that a final user is navigating a
real life familiar area, without being able to recognize its orography or specific features that are
typical of the real world due to the poor resolution of the underlying 3D geometry. This is
particularly amplified within mountain areas where crests, ridges and valleys are not adequately
represented, due to the low resolution of the underlying digital terrain model, severely limiting the
user's experience. The main contribution of the work presented by this paper is the enhanced user
experience through high fidelity terrain representation, which is provided by an App that addresses
the two aforementioned items.

Pervasive touristic location based service mobile app with a social perspective

In recent years, world markets have made devices with excellent performances accessible to people
at affordable prices. The introduction of this type of equipment, especially in the mobile sector,
combined with low cost ”‘flat”” Internet connections has created a new type of market, the so-called
market of mobile applications or Apps Market, whose expansion goes in parallel with the diffusion
of smartphones and tablets. The need and possibility for the final user to have ubiquitous access to
any kind of information on any topic, is constantly increasing, and a sector that has particularly
benefited from this kind of technology is the tourism domain where users are mostly looking for in
place information about their surroundings. The youth of this market is likely to provide geo
applications in a primordial state of development. Our experiment has been conducted by focusing
on the design of a flexible architecture offering geographical information through a Game Engine
that has been used to create the entire structure of the client. The main aim of this document is to
provide specifications required to develop software that will inspire a new generation of software
dealing with the visualization of real time geo-referenced information on three-dimensional models.



