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* Set up an ICT based Urban Platform integrated and unified =
data management among services, city operators and city Saeel EEE
users: | o mm

— Reading the city: big data, users behavior and needs, ... :
* |OT, Open data sensors, private data, static and real time data.
— Data analytics and business intelligence
* predictions, reasoning, city users behavior analysis, ....
— City Strategies: stimulate virtuous behavior of City Users
* participation, totem, twitter, Apps, etc.
— Control Room, Real Time Monitoring
* decision support, assessing and monitoring risk and resilience
— Transform Data into value = Living lab

* Involve city stakeholders for collaborative service development

* Putin action smart city innovative solutions and services,
development tools

for ENBIS 2017, Napoli, by DISIT Lab



Transport systems
Mobility, parking

Public Services

Govern, events, ...

Sensors, IOT
Cameras, ..

Environment,
Water, energy

Shops, services,
operators

Social Media
WiFi, network

Static, Slow and Real Time data flows

Km4City Smart City Engine I

DISCES -- Distributed and parallel architecture on Cloud
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Km4City Smart City API

Development Tools
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City Operators and Decision Makers

Dashboards

Smart Decision Support

SerwceMap browser
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Analyzers of City User Behavior

D

Tools for Final Users

Mobile e Web Apps
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* Variety
— Lack of semantic interoperability, several formats, different IDs, ...
— Several production sources and approaches, ...

* Veracity

— Non uniform, non dense, not arriving with the same time, not arriving with correct
values (GPS, Time, accelerometers, etc. )

* Volume:
— Static vs real, real time, ...
* Velocity
— Different real time rate, data driven cases

* Value
— Data model vs target scenarious, ...
— IPR, privacy vs security, ..

for ENBIS 2017, Napoli, by DISIT Lab
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- Experimentations and validation in Tuscany
- Integration with present central station and subsystems

TS

- DISIT lab, Universita di Firenze, is the tech-scientific coordinator "3 0 o /( SM-MOblIIty )
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I European Union Funding
for Research & Innovation

* .
*
*
* g K

Develop European Resilience Management Guidelines
(ERMG)

— Develop a conceptual framework for creating/
maintaining Urban Transport Systems

Enhance resilience through improved support of
human decision making processes, particularly by

training professionals and civil users on the ERMG and
the RESOLUTE system

Operationalize and validate the ERMG by
implementing the RESOLUTE Collaborative Resilience
Assessment and Management Support Systems
(CRAMSS) for Urban Transport Systems addressing
Road and Urban Rail Infrastructures

— Pilots in Florence and Athens

Adoption of the ERMG at EU and Associated Countries
level

http://www.resolute-eu.org

University of Florence:

DISIT lab DINFO (Proj UNIFI IT
coordinator), DISIA and DST

THALES THALES (IT
ATTIKOMetro ATTIKO GR
Comune di Firenze CDF IT
Centre for Research and CERTH GR
Technology Hellas

Fraunhofer-Gesellschaft zur

Forderung der angewandten FHG DE
Forschung e.V.

HUMANIST HUMANIST[FR
SWARCO Mizar SWMIZ IT
Associacao para o

Desenvolvimento da Investigacao |ADI-ISG  |PT
no Instituto Superior de Gestao

Consorzio Milano Ricerche CMR IT

for ENBIS 2017, Napoli, by DISIT Lab
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Horizon 2020
== - European Union Funding
REPﬁCA‘l‘E i for Research & Innovation

REnaissance of PLaces
with Innovative Citizenship
And TEchnology

http://replicate-project.eu/

 demonstrate Smart City technologies in energy,
transport and ICT in districts in:

— San Sebastian, Florence and Bristol,
— follower cities of Essen, Nilufer and Lausanne

e Cities are the customer: considering local
specificities

* Solutions must be replicable, interoperable and
scalable.

— Integrated Infrastructure: deployment of ICT
architecture, from internet of things to applications

— Low energy districts

— Urban mobility: sustainable and smart urban services
for ENBIS 2017, Napoli, by DISIT Lab

ol (coordinator) FOMENTO DE SAN SEBASTIAN FSS SPAIN
02 AYUNTAMIENTO DE SAN SEBASTIAN SAN SEBASTIAN SPAIN
13 COMUNE DI FLORENCE FLORENCE ITALY

04 BRISTOL COUNCIL BRISTOL UNITED KINGDOM

05 STADT ESSEN ESSEN GERMANY

06 NILUFER BELEDIYESI NILUFER TURKEY

o7 VILLE DE LAUSANNE LAUSANNE SWITZERLAND

08 IKUSI ANGEL IGLESIAS, S.A. IKUSI SPAIN

09 ENDESA ENERGIA, S.A. ENDESA SPAIN

010 EUROHELP CONSULTING, S.L. EUROHELP SPAIN

011 ILUMINACION INTELIGENTE LUIX, S.L. LUIX SPAIN

012 FUNDACION TECNALIA RESEARCH & INNOVATION TECNALIA
SPAIN

013 EUSKALTEL, S.A. EUSKALTEL SPAIN

014 COMPANIA DEL TRANVIA DE SAN SEBASTIAN DBUS SPAIN
015 CONSIGLIO NAZIONALE DELLE RICERCHE CNR ITALY
016 ENEL DISTRIBUZIONE, SPA ENEL ITALY

017 MATHEMA, SRL MATHEMA ITALY

018 SPES CONSULTING SPES ITALY

019 TELECOM ITALIA, SPA TELECOM ITALY

020 UNIVERSITA DEGLI STUDI DI FLORENCE UNIFI ITALY:
DINFO.DISIT Lab and DIEF

021 THALES ITALIA, SPA THALES ITALY

022 ZABALA INNOVATION CONSULTING ZABALA SPAIN

023 TECHNOMAR TECHNOMAR GERMANY

024 UNIVERSITY OF BRISTOL UOB UNITED KINGDOM

025 UNIVERSITY OF OXFORD UOXF UNITED KINGDOM

026 BRISTOL IS OPEN, LTD BIO UNITED KINGDOM

027 ZEETTA NETWORKS ZEETTA UNITED KINGDOM

028 KNOWLE WEST MEDIA CENTRE, LGB KWMC UNITED KINGDOM
029 TOSHIBA RESEARCH EUROPE, LTD TREL UNITED KINGDOM
030 ROUTE MONKEY, LTD ROUTE MONKEY UNITED KINGDOM
031 ESOTERIX SYSTMES, LTD ESOTERIX UNITED KINGDOM

032 NEC LABORATORIES EUROPE, LTD NEC UNITED KINGDOM

033 COMMONWHEELS CAR CLUB CIC CO-WHEELS UNITED
KINGDOM

034 UNIVERSITY OF THE WEST OF ENGLAND UWE UNITED
KINGDOM

035 ESADE BUSINESS SCHOOL ESADE SPAIN

036 SISTELEC SOLUCIONES DE TELECOMUNICACION, S.L.
SISTELEC SPAIN


http://replicate-project.eu/

NG mmld 0
+ | - Nascondi Menu, gv

- Fermate Firenze | Comuni in Toscana Ricerca Testuale [

‘Oi ‘ Seleziona una provincia:
» ~ FIRENZE -
Seleziona un comune:
((1. FIRENZE v

tual Selection

2 KM CITY .
, ) Giovedi Venerdi
4— ‘P e 0 H

poco e R . poco nuvoloso  poco nuvoloso velato
23°C 127°C schiarite 20°C/33°C / /

a2Nner 1 aner a

http://servicemap.kmdcity.org w,

1€ vVicUiccc

!5 Road Graph (Tuscany region)

- TSN - 7 Al

132,923 Roads

389,711 Road Elements

318,160 Road Nodes

1,508,207 Street Numbers
Info on: points, paths, areas, etc.
Services (20 cat, 512 cat.)

<% 16 Public Transport Operators

21.280 Bus stops & 1081 bus lines

_ Dynamic/real-time in Tuscany Region

Real time bus lines: 144 updates X day X line

1081 Pub Lines: 1-2 updates per day, time and path
+210 parking status: 76 updates X day X sensor
796 traffic Sensors: 288 updates X day X sensor
285 weather area: 2 updates X day X area

+12 hospital Triage status: 96 updates X day X FA
1600 Fuel stations: 1 update X day X station

22 Environmental data: 20 updates X day X sensor
4 Bike Sharing data: Pisa and Siena

12 Pollination data

140 recharging stations

Smart benches, waste mng, irrigators, lighting,...
Florence ent.events: about 60 new events X day
Different kinds of Florence traffic events,

Wi-Fi: > 400.000 measures X day

App mobiles: > 50.000 measures X day

more than 40.000 distinct users X day

From 600.000 to 4.5 M Tweets X day

many 10T fer&NBIS 2017, Napoli, by DISIT Lab
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|
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N. risultati: Nessun Limite ~

Raggio ricerca | 100 metri

o .
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Dther Sensors and Actuators,

Restricted Traffic Zone Gates

e  Environmental

— Passages, payment, alerts, Sensors:
— Wi-Fi control, RFI control, etc. — Air, temperature,
humidity,

* Road Direction manager: panel,
red-light, etc.

— water level in rivers
— Status of underpass

— Status and action and bridges
* Environmental Sensors: * Risk assessment
— Air quality, pollution, rain, - gﬂ'ifdeir‘]’gfsthe
aIIerf.ge.ns, temperature, _ hydrogeological
— humidity,... risk map,
* Public Light Pillar - fﬁ;hquake risk
— Traffic flows, environment, 3 peop;lgdistribution
— Wi-Fi, Tv-Camera, BT servers, and location
on/off, percentage of light, .. — Position of recover
places,

* Waste Manager
— Level, kind, status, on/off
* Recharge station, column

— Free slots, consumption, next
time slot, ...

* Traffic Zone Gates
— Passages, alerts,
— etc.

for ENBIS 2017, Napoli, by DISIT Lab
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— Mobility and

— Geospatial reasoning transport

— Temporal reasoning
— Metadata
— Statistics

— Risk and Resilience

— Points of interest m———
= — Sensors, 10T, ..

— Energy

— Administration

— Citations from
— Licensing TG strings
e
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* Origin Destination Matrix s Ty
— Specific Sensors, vehicle Kits, mobile App, o
Wi-Fi Access Points, etc. e
* Assess people and traffic flows to > e
o . 5 16-18 669A'
improve services
— predict critical conditions on Crit. Infra.

— take real time decisions and sending
messages in push to population

— Increase city resilience
— optimize traffic flow
— take decision of routing
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Prediction and identitication of anomalie

)

Guessing number of users of Wi-Fi Access Points

# of Users =

<0~ AP forecast time series AP average time series AP Range

/Cluster confidence

AP average and confidence

Actual AP trend for today
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AP prediction for the next time slot in the @ay on the basis of past weeks
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Adapt

* |ssue:
— Detection of critical condition
— Not easily detected with other

=

means

* Impact:
— Early warning, faster reaction
— Increased resilience

getection :

Clty Resnlnence

 Several metrics related to

— Volume of retweets

damage

— Sentiment analysis

Critica\{unctionality

Time
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* Suggestions....

— ML, clustering..
* Engagements....

— Rules systems, ML, city strategies
* User behavior analysis

— Reconstruction of user behavior on t he
move
and in the city in general

— Pedestrian, TPL, Bike, private, etc.
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Smart City API:
— Several kind of APIs

Generator “ServiceMap”,
http://servicemap.kmdcity.org

— Call per web and mobile App

— Embedding in web pages

— Collaborative work

Load new data: manual and automatic
— PO, 10T, etc.

— Load of Shape & Paths

— Collaborative work

Dashboard builder

— Production of dashboard per control room

— Embedding view of any other analytics of Km4City or of third
party: wifi, 3D, flow, recommend, engager, etc.

— Collaborative work

for ENBIS 2017, Napoli, by DISIT Lab
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e Cities aims at providing new Smart Services to city users:
— operators, final users, etc.

* In most cases via Web and Mobile Apps which exploit data:
— Structural data, open data, real time data, etc., private data from companies

— to be aggregated and transformed in services (providing: prediction,
information, early warning, relations)

— at reasonable cost for: developers, operators, and SME to realize new Apps
and services.
* |f cost is not affordable, Services and Apps are not developed, in most
cases the Apps are also provided for free, so that high costs are not
sustainable = Public Private Partnership

for ENBIS 2017, Napoli, by DISIT Lab
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. P. Bellini, D. Cenni, P. Nesi, I. Paoli, "Wi-Fi Based City Users’ Behaviour Analysis for Smart City", under publication on Journal of Visual Language and Computing,
Elsevier, 2017. https://doi.org/10.1016/j.jvlc.2017.08.005

. C. Badii, P. Bellini, D. Cenni, A. Difino, P. Nesi, M. Paolucci, Analysis and Assessment of a Knowledge Based Smart City Architecture Providing Service APIs, Future
Generation Computer Systems, Elsevier. http://dx.doi.org/10.1016/j.future.2017.05.001

. Daniele Cenni, Paolo Nesi, Gianni Pantaleo and Imad Zaza. Twitter Vigilance: a Multi-User platform for Cross-Domain Twitter Data Analytics, NLP and Sentiment
Analysis, IEEE international Conference on Smart City and Innovation, 2017, San Francisco. With 2017 IEEE Smart World Congress

. Claudio Badii, Pierfrancesco Bellini, Paolo Nesi, Michela Paolucci. A Smart City Development kit for designing Web and Mobile Apps, IEEE international Conference on
Smart City and Innovation, 2017, San Francisco. With 2017 IEEE Smart World Congress

. P. Bellini, P. Nesi, "Assessing RDF Graph Databases for Smart City Services", The 23rd International Conference on Distributed Multimedia Systems, DMS 2017,
Pittsburg, USA, 2017.

. C. Badii, P.Bellini, D.Cenni, A. Difino, P. Nesi, M. Paolucci, "User Engagement Engine for Smart City Strategies", IEEE International Conference on Smart Computing,
IEEE SMARCOMP 2017, Hong Kong.
https://www.youtube.com/watch?v=WydBj OC7IA

. E. Bellini, P. Ceravolo, P. Nesi, "Quantify resilience enhancement of UTS through exploiting
Connected Community and Internet of Everything emerging technologies", in press, ACM Transactions on Internet Technol. 38 pages. also on
https://arxiv.org/pdf/1708.03529.pd

. P. Nesi, G. Pantaleo, M. Tenti, "Geographical Localization of Web-Visible Human Activities by employing Natural Language Processing, Pattern Matching and
Clustering Based Solutions", Journal: Engineering Applications of Artificial Intelligence, Elsevier. 10.1016/j.engappai.2016.01.011
http://dx.doi.org/10.1016/j.engappai.2016.01.011

. P. Bellini, I. Bruno, P. Nesi, N. Rauch, "Graph Databases Methodology and Tool Supporting Index/Store Versioning", JVLC, Journal of Visual Languages and Computing,
Elsevier, 2015 do0i:10.1016/j.jvlc.2015.10.018 http://www.sciencedirect.com/science/article/pii/S1045926X15000750

. P. Bellini, I. Bruno, P. Nesi, N. Paolucci, "Institutional Services and Tools for Content, Metadata and IPR Management", International Journal on Software Engineering
and Knowledge Engineering, World Scientific Publishing Company, Volume 25, Issue 08, October 2015.
http://www.worldscientific.com/doi/abs/10.1142/50218194015500242

. P. Bellini, P. Nesi, A. Venturi, "Linked Open Graph: browsing multiple SPARQL entry points to build your own LOD views", International Journal of Visual Language and
Computing, Elsevier, 2014, DOI information: http://dx.doi.org/10.1016/j.jvlc.2014.10.003 , http://authors.elsevier.com/sd/article/51045926X14000962,
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KmA4City, Sii-Mobility, RESOLUTE, REPLICATE: smart city big data open source tools. Km4City is a knowledge base and a research liné
DISIT lab mainly developed before the start of Sii-Mobility, RESOLUTE, REPLICATE projects. While it has been mainly improved by them.
Those projects are complementary each other and almost all of them use and contribute the Km4City research line. ServiceMap smart
city knowledge base tool: smart city service tool (mainly developed for Sii-Mobility project) for accessing to km4city knowledge base, for

service browsing and query, for Smart City API for mobile and for mobile development tool, http://www.disit.org/km4city

Km4City ontology model and files are accessible from http://www.disit.org/km4city improved with the support of projects as Sii-mobility,
REPLICATE and RESOLUTE

SCE, Smart City/Cloud Engine front end interface, SCE is part of DISCES a Distributed SCE Scheduler Tools (SCE: Smart City/Cloud Engine), a
DISIT tool for smart environments. It is currently in use in Km4City tools, and in ICARO Cloud project and service, see CLOUD page. Developed
for ICARO, and then improved for Sii-Mobility, and used in many other projects

SCE, Smart City/Cloud Engine backend, SCE is part of DISCES a Distributed SCE Scheduler Tools (SCE: Smart City/Cloud Engine), a DISIT tool
for smart environments. It is currently in use in Km4City tools, and in ICARO Cloud project and service, see CLOUD page. Developed for
ICAROQ, and then improved for Sii-Mobility, and used in many other projects

DIM-RIM: Data Ingestion Manager and RDF Indexing Manager, WEB page on DISIT lab with user manuals, DIM and RIM area used in Km4City
and tools, Sii-Mobility smart city national SCN project, RESOLUTE H2020

Dashboard Builder and executor: a tool for creating dashboard for smart city. See Km4City example of dashboard as reported in
http://www.km4city.org/controlroomtools.html for the documentation see http://www.disit.org/6935 which is manual with examples
regarding widgets. Developed for REPLICATE Project, and used in others as Sii-Mobility, RESOLUTE.

Sii-Mobility Dev Kit Mobile AppKm4city: Open Source version of the Sii-Mobility mobile and web app, open modular (the full version is
operative and accessible on all stores as "Firenze dove cosa", or " Toscana dove cosa", you can install from http://www.km4city.org/app ).
Developed for Sii-Mobility, adopted for the training and development meeting of the 24 January 2017, and as a basis for the Hackathon of 7-
8 April 2017 in Florence.
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Thanks to the European Commission for founding. All slides reporting logo of Nily:
RESOLUTE H2020 are representing tools and research founded by European
Commission for the RESOLUTE project. RESOLUTE has received funding from the
European Research Council (ERC) under the European Union's Horizon 2020 research
and innovation programme (grant agreement n° 653460).

Horizon 2020
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Km4City is an open technology exploited by those projects and line of research of
DISIT Lab. Some of the innovative solutions and research issues developed into the
above mentioned projects are also compliant and contributing to the Km4City e sue
approach and thus are contributing to the open Km4City model of DISIT lab.
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