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Summary of the presentation

Smart City services are core elements for urban evolution, digitization and computerization. In order to
provide these services to a wide geographical target, it is required an infrastructure that allows the integration
of heterogeneous geographical information and sensor networks into a common technological ground. This
work describes an innovative Services Oriented Architecture software platform aimed at providing smart cities
services on top of 3D urban models. This treaty will address all the steps involved in the data-related chain:
data collection, harmonization, ingestion, processing and generation of the CityGML standardized data model
and format are the firsts. The storing and management of the 3D city model in CityGML format, the integration
of the same with data coming from heterogeneous sources and the streaming of the resulting data-compound
represent the second part of the chain.
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Extended Abstract

i-SCOPE (interoperable Smart City services through an Open Platform for urban Ecosystems) project
aims at delivering an open platform, based on interoperable 3D CityGML UIM (Urban Information
Model), on top of which it possible to deploy various ‘smart city’ services. CityGML (Open-GIS 2008)
represents a very attractive solution that combines 3D information and semantic information in a
single data model. Additionally, according to the i-SCOPE perspective, CityGML is the appropriate
instrument to become the container on which a series of smart city services will be provided.

Cities are ‘systems of systems’, and this could stand as the simplest definition for the term. The
management of these complex objects requires a platform for integrating city information from
different resources. However, most of the current city and urban developments are based on
vertical ICT solutions leading to an unsustainable sea of systems and market islands. The emerging
trend is going towards a unified urban-scale ICT platform transforming a City into an open innovation
platform called Smart-City.

This applies in particular to digital cities, where networks of data and computers represent networks
of people and buildings.

To fully develop this Smart City concept at a wide geographical scope, an infrastructure that allows
the integration of heterogeneous and geographically disperses information and sensor networks into
a common technological ground is required.

3D city models are the basis of many applications and can became the platform for integrating city
information within the Smart-Cites context. Real world we live is in 3D and it is natural for the
human brain to interpret 3D scenes and in consequence 3D city models are becoming a hotter topic
in both academia and industry.

The objectives of i-SCOPE are to:

-Develop an open toolkit based on 3D UIMs according to the principles of service-oriented
architecture using open standards (OGC). This includes even services capable to create CityGML
models starting from data available at city level such as surface models (e.g. LIDAR), terrain models
and building floor plans.

-Develop smart services to improve decision-making in planning processes and policy design at city-
regions management levels, with regard to issues related to energy efficiency and noise levels, based
on urban pattern and its morphology.

-Develop smart services to promote inclusion and mobility of differently-abled people and elderly
users through technology that help them overcome barriers at city level and that support them
during their daily urban trips.

-Develop smart services that can involve citizens at wider scale by collecting real-time location-based
information at urban scale.

Test smart services within a variety of network ecosystems ranging from city-wide sensor networks,
to large scale regional optic fibre networks (in the case of Trento and Lazio Region, Italy), to mobile
location based services.

-Develop trustable, secure privacy schemes to ensure the highest level of protection of users'
information. This is necessary since such a set of real-time, location-based mobility services poses
significant security and privacy issues (due to traceability of people's location, actions, travel plans
etc).

The i-SCOPE Project focus to match three main questions:

-How to improve the life conditions for those citizens who are diversely able by removing in
alternative way all the barriers that commonly exist in our towns?



-Will a citywide system able to visualise how the concentration of human activities can vary during
the day and how the pollution (more specifically noise pollution) can be directly related to the
presence of people on urban scale be available ?

-Can it be possible to know over urban areas to get information and immediate visualise data about
the energy dispersion? These information can be also formalised in a series of tools or better in a
platform out of which administrators, city planners and citizens to interact and use them aiming at
improving life conditions and economies.

The main activities performed within the first 18 months of the project are related to the setting-up
and the deployment of the smart city services toolkit, in particular:

-Setting-up and deploy the i-SCOPE 3D platform to provide access to the cityGML information.
-Implementation of disabled people routing algorithm, including development of the dialog interface
between routing and semantic description.

-Definition and implementation of the solar potential services, including all components starting
from the solar irradiation calculation to the graphical web interface.

-Definition of the crowd source noise mapping services.

-Development of web-based and mobile client.

-Starting of services integration.

At present, the demand of making the surrounding environment more intelligent, especially in the
metropolitan area, is really huge. Technologies have become mature and Smart City is not just a
concept anymore but a realistic opportunity too. The municipalities involved are committed to use
such technologies in order to improve citizens’ day-life and respond to their demand of more
participative services with the public administration. In this context, i-SCOPE project is creating
services for Smart Cities, thus it is important to do crowdsourcing, not just to get more information
at a lower cost and faster, but also to make the project known to the public and to be able to involve
inhabitants. On that regard the consortium developed Architectural Barriers Survey APP.
Architectural Barriers Survey is an application for mobile devices that allows citizens to create a
database of all the architectural barriers in a city by uploading pictures and comments. Architectural
Barriers Survey aims to improve inclusion and mobility of visually impaired and disabled citizens
within our cities.

Currently, 1,039,411 are the amount of citizens that live in the urban areas in which the CityGML
models have been created by means the i-SCOPE project so far, and more will come. In particular,
the areas of Lazio, Trento and Cles, Indjija, Zadar, Zagreb, and Wien.

This scenario has rapidly brought to a profound paradigm shift whereby i-SCOPE users are getting
used to access a variety of digital information from within a 3D or an Augmented Reality
environment, regardless whether they are operating a computer, a tablet, a smartphone. An
example of this is the use of software exploited within i-SCOPE services such as NASA World Wind,
by means of which we are creating new ways of experiencing and sharing heterogeneous digital
information according to their spatial reference in the real world. This is only an example of a
multifaceted paradigm shift, which is having a large impact at a professional as well as societal level.
In fact, the rising role of smart cities is clearly transforming the way users discover, access, and
interact with data, and it is bringing to a brand new generation of commercial and community
services both for professional and personal use.
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i-SCOPE: interoperable Smart City services through an Open Platform for urban Ecosystems
http://www.iscopeproject.net
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| have actively participated in the development of the project in all its phases: the definition of use
cases, system architecture and the design and development of individual components.

| have worked the integration of the entire chain of processes involved:

-spatial data management -use of geodata to automatically generate buildings CityGML models -
exploitation of the city 3D model to provide services for the citizen such as personal mobility of aging
and diversely able citizens, roof solar potentia simulation and assesment and real-time environmental
noise mapping.
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In the context of the Smart Isalnd project | conceived and developed an algortithm to adaptively
optimize the terrain mesh according to it's complexity in order to improve the visualization
performances on mobile devices.

| developed a routine to automatically generate vectors plots representing the altimetry of paths
starting from geographical data.

Moreover | collaborated in the creation of the three-dimensional virtual environment interaction model
using multi-touch capable devices.
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