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European Network on New Sensing Technologies for Air Pollution
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The Urban Control Center: An ICT Platform for Smart Cities in Italy
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=S INOVAE  RES NOVAE Objectives

Reti Edifici Strade Nuovi Obiettivi Virtuosi per ’Ambiente e I'Energia

Urban renewables ed
ecobuildings

Building Diagnostics
& Control

Active Demand
Management

Smart Grids
(distributors)
Smart
District
(aggregator)

Urban Control

Center
(Municipalities)

Energy

Environment
Mobility r

Catasto energetico

Smart Street Control

Public Light control

Smart urban objects
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Reti Edifici Strade Nuovi Obiettivi Virtuosi per ’Ambiente e I'Energia

The Bari Show Room
and the Cosenza Urban
Lab a Cosenza to make

Smart Grids
To optimize energy flows,

Energy Box & BEMs

To enable Active Urban Control Center RES & Storage
Demand aware citizens
The goal is to provide monitoring
and advanced control models of Education through
New innovative services provided to the LV grids postgraduate scolarships and
grants for P.A. And citizens

Citizens play central role. P.A. And citizens.
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Reti Edifici Strade Nuovi Obiettivi Virtuosi per ’Ambiente e I'Energia
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Some key Smart City technology

Growth of smartphones, tablet and their apps.

— Great interaction

— Everywhere

— Timely and friendly access to information
Growth of open data and instrumented data.

— P.A. Provides or consumes data

— Improve citizens’ perception of provided services
Growth of geospatial context

— Ability to visualize data and info in a geospatial map

Growth of platform API

— Growth of REST API from large social platforms such as Google, facebook, Twitter,
Amazon.

— Growth of business application built on those platforms
Growth of Software as Service

— Reduced funding especially in P.A.

— Simplified and faster deployment

— Improved ROI and more immediate results available



Needs

* Private and public organizations require efficient operational
supervision and coordination

« Enable entitled people to make fast, accurate and strategic
decisions and track the effect of those decisions.

« Citizens are asking for more transparency in the administration’s
decisions

« Awareness on how those decisions may affect their life and

 How they can achieve a better social behavior to improve the
guality of life.



Goals

« (Get, aggregate and correlate the right information to support
decisions

« Build an ICT platform that supports the decision makers in
accessing and analyzing the data they need and in coordinating
the appropriate city operations.

 Allow the public administration to track and control the city status

 Allow the public administration to share with citizens the planned
goals and reached objectives

 Allow pubblic administration to share Open Data via different
channels

« Allow citizens to partecipate in the public decisions and
collaborate with the public administration to identify issues or
Intervention or maintenance works



Use case UCC e KPI

SyS t e m CO n teXt svei&r;itions in colaboration

= « Politecnico di Bari,
City Energy Manager *ENEL,
@ Citizen *ENEA,

eComune di Bari

Consiglio
' Nazionale delle
Ricerche

PAES 2020 compliance
Decisions on incentives and investments Participatjon and collaboration

Energy and environmental KPI Cit ironment and energy awareness
CO2 Monitoring and control
Energy and pollution maps

m Pollution data
AQunzis naziongle par

e nuove tecnologle,
energla e lo svliuppo

rban Control Center

Weather forecast

};igc‘t - | Utilities

KPI e OpenData

BES Indicators

Consumed electric energy Environment and energy

Produced PV and wind energy Demographic info
District boundari
/2

> Z Enel Social and economic info b Energy efficiency
N ttichos st e service providers
B0 Istat 302 P

Istituto Nazionale
di Statistica

KPI, events
alarms
of public building

AR &

CoMUNE DI BARI

Wat'e}dé- \
Waste data

e AMGAS %

OPERATION IN SEEEIee[ieleiate] =C HNOLOGY
pugliese

lic Transportation data

ﬁ'-tawlg

Gas data




System Context — UCC and Service Hub

1
City Energy Manager
@D Citizen

3

el
Energy and sensor building data a bis

Optimization and diagnostics "
Energy Sustainability ' ‘
Facility Management &

Asset Management
Space Management
Property Management

Lease and Contract Management U I’ b an CO n t I’O | Ce n ter

Project Management

Real time data

_________________________________________________________________

f Service Hub 3
Bilding Management | Home Energy

Energy Management I Facility, space, I Management
asset _proiects

Optimization A e l Do
Data Management Topology Eventsi O
\ Data Collectioni )
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Urban Control Center main features

o > By B ,
- ; A Wm
= s | , DL
—— g_klﬁ o=

Automatic corrective Event and data
actions correlation Alarms and Events Roles and permissior

\ /

P ‘; Data dr|II down

L]

s
g L "( ,‘..’J_t,\ $
NG A Jm | -
p D05 S «-':.*"5 \ }g .‘4
"\ 4 e | B N \-{' n-_
e~

Map based GUI Urban Control Center

o

KPI and real time data ”,,_“E?_Pomng Data Export
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IBM Intelligent Operations Center (I0C)
= .
reference archect@

Business
Email/Chat Phone Multi-Channel Access Mobile Browser Paper/Fax Intelligence
Single & Analytics
Sign-0On
User . Operations : Partner Developer
Identity Citizen Portals Staff Portals Presentation Layer Portals S e e
Maps
ﬁ - - Intelllge_nce O Water Cross-Agency
 { Sqaal Services An_aIyS|s, Management & Spatial/Tempora
Universal Access Tactical Lead Optimization I Analysis /
Generation Event Rules Model Management
Security &
Solution Social Services Crime Application Layer Transportation Situational Executive
Admin Program Management & @ J Management & Awareness & Dashboard
Management Triage : Prediction Response
S munications Standard Operating
Procedures
— .
Social Crime Water Span;lgemp Event/SOP Metrics
Application Program Managemen Managemen | © O O e Data Data
Monitoring Data Model t Data Model t Data Model Predictions
Suggestion
Domain Domain Domain Rt oSl veal Spatial/Temp Event KP| Receiver
Receivers Receivers Receivers oral Receiver r-&—|
Data Integration Layer
N
Provider Provider Provider Provider Provider g
Other Feeds:
Social Financial Calls IR eathel 1t
- Meters Permits,
— Programs Payment __ Criminal 4 000 Li E
e “Secords icenses, Energy

pevices
ccosE
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Urban Control Center Architecture

=
.. 5 L i Public building
DeC|S|on_ Support City Governace Citizen Collaboration Control Panel
Project
Energy Optimization Energy Map
Trends, =!
D|3p Pollution Map
Energy
. . . Dashboarc Producti
Erod e an Intelligent Operations Center roducion
Trends, .
Diagnostics Alarms and Notific We”}'(b;'ng
o Event Operatin .
i 1g/Analysis Management Performance Prgcedurgs G hic localizati POI*LUFEIIOH
g - eogra IC locCalzat
Pollution Indicator ograp coz
Trends, Control Panel
Diagnostics Data Receivers Advanced Visualizati
: Energy
anomalies T —
Standard Intefaces KPI

CNR

Service Hub Comune di Bari ENEA (meteo

(Gas, Water, (Real time
Transportation, Waste, Pollution
ity Events and Emergencies data)

(building real time (national (Electric
Energy data) Statistics) data)

and energy
production
forecast

inviato da 3208488320
Subject:
ta/ora T1:[C]; T2:[C]; RH1:[%]; RH2:[%]; F1:[Hz]; F2:[Hz];
18/06/12 19:13:00 0.00; 1.00; 2.00; 3.00; 4.00; 5.00;

10/NCI1D 10-1D0-N\D N NN 1 NN D25 NN DO NN A NN C NN -

TITLE="Consumo di energia per i comuni capoluogo di prov">
<sep:Series FREQ="A" IND_TYPE="EE_DOM_XAB" REF_AREA="001272"USO_ENERGIA="1">
<sep:Obs OBS_STATUS="" OBS_VALUE="1171.4348343"TIME_PERIOD="2000" UNIT_MEAS="KWH" />
<sep:0Obs OBS STATUS="" OBS VALUE="1194.443992"TIME_PERIOD="2001" UNIT _MEAS="KWH" />




Main features: Data Sources

STARTDATETIME % | ENDDATETIME 2 | LOCATION = | NAME % | LASTUPDATEDATETIME = | TI... & | INCIDENT _MUMBER = | ADDRESS 2 | PROBLEM 2| CALL_DISPOSITION 2
Sep 1, 2012 12:34:00 AM ... |Sep 1, 2012 12:34:00 AM. ., [POINT(-93,229920 4... |911 Police CAD Details |Aug 12, 2013 3:44:41 PM .., -360|12-284749 1542-1699 5 5T SE Walk Through a Building (P) AQK- All QK
Sep 1, 2012 12:03:00 AM ...|Sep 1, 2012 12:03:00 AM... |POINT(-93.260350 4... 911 Police CAD Details |[Aug 12, 2013 3:44:41 PM ... -360|12-284701 52-85 1 AV NE Traffic Law Enfarcement (P)  |TAG-Tagged
.o
Pick your Data Source Type
L' b . f CSV fl I k d Create New Data Source: Step-by-Step Guide
ibraries o iles like data.gov ® O O O O O ®
Acquirg T Minimal Ky & Full Secunty Routng Adions Appearancy
. Froperties Propesbes
Extract files from a system of record
Dofing how to acquirs T data soWce.
. . * How o acquire the data: (7
Data stored in staging database i B
| Upload CEV file
Cenea s database Create New Data Source: Step-by-Step Guide
P N )
f' s’ H d Qu Eazslc I\.’m K@nll Qf- n.\:-\%r{: A\:E'r'-.s 'Cct-;'xlmo
Data Source Definition Wizar Popeass P

Use this Ul wizard to define your data source, pick

property names, tell us which properties are

important and which ones are metrics used for KPI’s

or reporting.

It is generated everything necessary to take data

from the source, schedule it, load it, and have it

participate in all the product features immediately.

Step 1: Make data available in CSV or database

Step 2: Evaluate properties for identifiers, desired data types,

labels, colors, icons, security,
Step 3: Run the wizard

and routing.

Step 4: Verify'the ilabili he data on the Ul
A s 1 ca
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& mapeing beteeen the source propemes andthe commaon properies. Common properties are T meemal sel nesded

Harmie and kocabion properdies

Tirwiiared date refated propebes:
Siofme (F ETARTOATETIME Name (F HAME
3 DOATETRAE Ares opme 3
— —_
. . LOCATION
Create New Data p-by-Step Guide
Py P N
O @ °C ®» ©® ®
— \ s N
Acquin Basic Misirnal gy & Full Securty Rputing achons sppearance
Properbes  Froperties jpt o
perties
For sach property, dedne data details. L
[rr— —Propery detsls
0 - L Late CALL_DISPOBTION
STARTOATETIME * Kay Propany Yas
ENDOATETIME
LOCATION Dorta Trpe WRCHAR
MAME * Opinize On he
LASTUPDMTEDATETINE
TIMEZOMECFFSET * Chant Hg
INCIDENT_HUMBER .p - = e
ADORESS
PROBLEW * Updatable He
Hlowed Vakins [ ADV-AAS#GADK- Al DK AGT-A8 Cused
PRICRITY_NUNBER




Main features: real time data and events

EE— — Standard CAP protocol supported
natively

— Selecting zones only contained
events are shown

— Hotspot analysis correlate events )
Res Novae: Control Panels from dlﬁerent data Sources Within a ati My Activities v Contacts More Actions

— zone and with a temporal range
Date & Time — View automatically shows event as
v ugu they are received
— Large event throughput supported
() Area currently displayed on map
(® Named area —|

Circoscrizioni

LIBERTA-MARCONI- .. | ~
(] CARBONARA - CEGLIE - LOSETO
Mapp [] CARRASSI-SPASQUALE
Segn: (] JAPIGIA- TORRE AMARE
LIBERTA - MARCONI - S.GIROLAMO - FESCA
MADONNELLA
v MURAT - SNICOLA

BES

PALESE - S.SPIRITO
|| PICONE - POGGIOFRANCO
| SPAOLO- STANIC

giabete | v.‘E\cnlu:‘\
; e

Auto refresh:. 15 = Seconds ~ : p s /
! > ; N

cocosE
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Main features: Map based GUI

City Name Citywide - Administration -

Supervisor: Mappa Energetica

Zone
oCFT (ENEL) Mappa
oCustom
Griglia
oOn
0Off
Tipo Utenza
vTerziario
vResidenziale
v Uffici
vIlluminazione pubblica (da verificare se dati mensili
e se disponibili su zone e se le zone sono riconducibili
ai cft)
Indicatori
v'Consumi elettrici
vNormalizzazione
opopolazione
omq
vTotale

vRange (min- max) ...

v'Va verificato se AMGAS fornira dettagli
spaziali e/o temporali e se le zone sono
riconducibili ai cft enel)

Binetto
Grumo

Appula

Analisi Previsioni

feri

T
7 7 7

Spi133

53100

19

Triggiano

Capurso

Cellamare C &

ISTAT census sections

Y5634

wpsadmin ® -

Contacts More Actions

Provide great level of granularity
and, at the same time, respect
privacy

Normalization: all energy value
may be related to the population

Common geolocalization: all
energy vectors can be compared
or aggregated easier

Business value for p.a. and

industries: segmentation based on
demographic info




Main features: Map based GUI

City Name Citywide ~  Administration - wpsadmin ¥ ® -
Supervisor: Mappa Energetica Notifications - My Activities - Contacts More Actions

vIlluminazione pubblica (da verificare se dati mensili
e se disponibili su zone e se le zone sono riconducibili
ai cft)

OCFT (ENEL) Mappa Lista Analisi Previsioni Layers:
. | «  Automatically added when new
oon I . data sources are defined
ngo Utenza q Color coding to identify different
“remaro i = , 5 energy or pollution values
e ! Selecting multiple layers

|

aggregation is performed. For
example CO2 contribution may be

Indicatori [ EEY : i X
Consurmi elettrici i N ,. calculated on the available layers
vNormalizzazione 2 d k
opopolazione { i = =5 CUStom maCI’O-ZoneS may be
P : defined to analyse area with
) “Range (min- max) ... ‘ - similar characteristics

v'Va verificato se AMGAS fornira dettagli
spaziali e/o temporali e se le zone sono
riconducibili ai cft enel)



Main features: KPI

Configuration Tools: Key Performance Indicators - - o . KPI are elaborated on
raw data

+ System Administration

About indicators. O Targ et

Key Performance Indicators (KPIs) are indicaters that determine trends in relation to a goal. A KPlis an aggregation of data values with the aim of providing a key, high value summary of the data. Within this interface, you can define and me

Administration Consoles Relationships and Display KPI Definition ° ran eS
System Properias g

System Verification Check O r0||Up- fU nCtlonS

- Configuration Tools Add Owning Organization Validate KPI Ranges Update KPI Legend Edit Permissions lap KPI to named areas

Data Sources ~ Bariinquinamento aria KPI Name Status value Target Value in Range

Filter Panel v Fercentralina EX GASOMETRO Q3 acceptable 67 No Value Set B —

Geospatial Map ~ EXGASOMETRO | —— .

Hatspots EX GASOMETRO 03 - Agaregate © MUItllevel KPI

Name Value
) EX GASOMETRO NO2 - Aggregate .
Key Performance Indicators o t 2w °
Location Maps EX GASOMETRO CEH6 - Aggregate M_Eterﬁ . -.-alEc_rrE.'agE N KPI as ag g reg ation Of
. EX GASOMETRO PM10 - Aggregate E'Q;: ET;::EME E-lc time reference specified Other KP I
~ Standard Operating Procedun Owner -
» EX GASOMETRO CO - Aggregate i del . . . del 2
l o e e s e * Indicate the status vs
Access Shared .
References - Eatboraid kP11 BX_GASOMETR_03 well-defined goal
_ Type Aggregate KPI
0 Angregate S Lio el
Administration -
4]
Status Dashboard My Activities -
View:  Acceplable, Ca.. Acceptable Undetermined
Examples
. P.A. Building|ZLla EX GASOMETRO
performance

8 Top Line
® PO”UtIOﬂ P EX GASOMETRO C8H& EX GASOMETRO CO EX GASOMETRO NO2

. Water consu

o Gas consumihii bl EX GASOMETRO 03 EX GASOMETRO PM10 EX GASOMETRO $02

. Produced C(
° We"'be|ng B Percentralina

Future

. B EX GASOMETRO
. Economics
. Social

. Education

|
«  Health .

Water Quality

. Environment and territory



Main features: some KPI

— Well-being KPI*

— Span across
different domain

— Require different
type of data to be
collected

— Selected KPI
among others

« *The KPI model is
contribution of Politecnico
di Bari

Indicatore

Co2 equivalente da trasporti

Mobilita Sostenibile (MS)

Tempo dedicato alla mobilita.

Passeggeri/km-anno TPL.

Consumi di energia per trazione da fonti alternative.

Qualita dellaria.

Efficienza energetica (EE

Emissioni da edifici residenziali.

Emissionida altri edifici (commerciali, industriali,...).

Consumo medio di gas sul territorio comunale.

Consumi energetici PA.

% smart grid sul totale

Uso Razionale del Territorio (UT

Spazi pubblici aperti urbani per kmgq.

Aree sottoposte a tutela per kmgq.

Consumo di suolo

Greening urbano (n. alberature su suolo pubblico per kmq)

Insoddisfazione per la qualita del paesaggio nel luogo di vita

Risorse Naturali (R)

% raccolta differenziata

Produzione di rifiuti per abitante

Perdite % tecnicaidrica

Capacita di consumo idrico potabile

Capacita depurativa

Acquistiverdidella PA




Main features: some KPI

— Pollution KPI*
— Real Time

— 8/10 sensors In
the city

— 2 mobile
sSensors

Data summary

measure Sampling frequency Upload frequency
From 1 minute to 15
PM10 — Particulate 10 minutes 15 minutes

CO — Carbon monoxide

C6H6 — Benzene or VOC

NO2 - Nitrogen dioxide

03 - Ozone

SO2 — Sulfur dioxide

temperature

Relative humidity




Main features: Reporting

City Name Ctywids  Administration

: . L5 w
Supervisor: Operations Notifications My Activities Contacts More Actions

Date & Time Data Source Results By Time Data Source Results By Time Data Source Results By Time

Ust

e Automatic graphs that match the current map resujss e

Date 9/1/2010

eChange the search criteria and the graphs change |IEEES———
immediately to match. =

Date 9/26/2013

cesuNaTBNTESH

Time 11:59 PM

0 Al Owl. AW AgR. Owd.. Awd.. Aeft

Only on: Months 0 Sep2012  Ocv2012
[l MaryRowsF ewCols. cav

ehistorical reports are easier to create, and they’|l r{EEiEEE | e

Any kind of time

co n S i d e ra bly fa ste r et Total Results By Data Source Total Results By Data Source
o0od Friday

Morning Rush Hour . Chart I Chart  List

ereports across data sources that match on time or " e

total results

common dimensions can be easily "y reumbysomee Results by Source Type

311 Broken Window

—_— —31
1 2 =311 ign
Permits
o ‘ - 311 porrile
Permits Construction
0 : : :

Permits Liguor

8/1/12  8/2/12 8312 8/4/12 8/5/12 Bfe/12

Monthly Results by Source Results by Source Type
7000 15
22
oo B 08 Hak ekl al
=it =X I3 I3 @ c =
3000 + =311 E E H g L T E’
2000 Parmits - % 2 E
=WLEHL :
. Lk ULk =
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec a1 911 811 311 31 311 | Permits | Permits

———— [ —
«911: 36,316 «911: 3,146

e 311: 4,645 * 311:458

® Permits: 35,939 * Permits: 3,210




Main features: Reporting

City Name Citywide ~  Administration - wpsadmin ® - 18N
Supervisor: Mappa Energetica Notifications v My Activities v Contacts More Actions
Zone
o Mappa Lista Analisi Previsioni
oCustom . . . .
Griglia Zone Extensions Intervallo Ultimo Consumi Consumo Produzione
o aggiornamen Elettrici Termico
Tipo Utenza to
vTerziario

e CFT Bari  100000mg 1 mese 09/09/2013 10gw 7gw 1mw

vIlluminazione pubblica (da verificare se dati mensili

:i5<:eft<)ji5ponibilisu zone e se le zone sono riconducibili - -C;a;tA i ‘Mappa T U sl . T produzione ) StOFiCC-)
Indicatori
v Le 5 zone che consumano pil Le 5 zone che consumano pill gas Confronto ultimo dato della zona selezionata, normalizzato su
¥Normalizzazione elettricita popolazione o utenze, con benchmark, media tutte le zone,
zona min, zona max
Precanned reports for each 0 =
control panel - B
Report template available g - : i
Provide immediate value i i & a
com paring performances to A Yo emen. s, s o SERSL SaEs.. aeEes
. . . Min, Max, Media,
identify anomalies 2one benchmark, selected
Tabular and graphhical views
Adapt their contents to the =22
areas selected in the layer 22 Consumi elettricita
SeCtion == — Consumi termici

=== = m == — e ==

0

Produzione elettricita
Settimane/Giorni/ore



Main features: forecast and statistical predictions

(to be confirmed)

City Name Citywide ~ Administration - wpsadmin ® -

T

Supervisor: Controllo energia Notifications v My Activities - Contacts More Actions

Zone
vBari centro
vMurat

+Madonnella Descrizio Indirizzo Intervallo Ultimo Consumo Consumo Consumo Consumo

vJapigia . . .
P ne aggiornam  fm clima. illum. term.

v'Myzone 2 (custom)

Edifici ento

¥ Scuole

\{ETs]sE] Lista Analisi Previsioni Diagnosi alto livello

re —— - ~ e lmm o~ o~ a -~ . — . - . -

v Edifici comunali

vEdifici pubblica sicurezza Previsioni meteo prossime 24 ore Consumi ermici
vEdifici polizia municipale Chart List Chart Li=st
v'Complessi IACP

v'Ospedali

vMQ min ... ﬁi : ﬁz
vMQ max ... e E 222
Leverage SPSS component s i
X : 1=0
Identify clusters, patterns of . ios
data and event, relationships B . °% S e el
Predict energy consumed Data e ora pelaeorne
and the key factors
influencing it =t .
m
Leverage CNR weather o== Illuminazione
prediction to forecast energy == clima
. . === Compressori
proc_zluctlon in the urban =3z rotale
environment =

Data e ora




Main features: Mobile support

Touch screen interaction, optimized for
different devices

Support big tablet, small tablet, smart phone, or laptop
computer

10:20 AM iPod = 10:21 AM

Home Issues
Apps such as Citizen Collaboration
PP C T
UCC provides all the foundational features for the 3 1 e M'""eshs
. ) Minneapolis M:Rm 5\:
development of mobile Ul’s. @?ﬁﬁ?llﬁ & o .%G 3 ‘
ﬂ‘ﬁ‘imnﬂ.' ¥ 3 We Xfw lf 6 2 :J“"\::‘
O m"i ano . v, Elliot Par k° ﬁ") 500' Wry,
“ @ @it T, V
lssues Neighbors Franklin Ave ‘V_emuva @ ‘Rm::r‘ai:r‘\l
- |/ Vilage § /5 Se
g E2mst3 ()] Z
,_,ﬁ' £ 26th St E E%’& o
§ Phillips %v 2 <§‘
Settings 5 [+] ® &
g E Lake St o

E 31st St
Wi

ccosE
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Conclusions: (planned) achievements in RES NOVAE
B

* Riusability: applicable to other cities

« Concrete: use real data of real buildings or zones to have clear, automated, continuous
status of urban energy and environment status

« Semi-industrialized solution: tools adopted by energy manager to support strategic decisions
« Citizen involvement: instrumentation of IACP apartments, citizen awareness

- Develop ecosystem: encourage data providers and consumers to build new business, added
values services, social and public services

- Extensibility and flexibility: easily extend the platform to new domains with new data
collectors, KPI, analitics and control panels. Examples: health, traffic, security, surveaillance,
social, economic

« Usability: friendly Ul available to non-expert people
* Integration: provide interfaces and data to internal and external applications

» Easy deployemnt: Cloud is the preferred infrastructure platform



Conclusions: Challenges

* Challenges

Data eterogeneity: data may have very different nature in terms on how it is
generated, how frequent, how it is localized, etc. : it need to be reconcilied

Data geolocalization: data is often logically geo-localized (i.e. By means of
addresses) which makes difficult correlation

Data quality & certification: using or producing opendata is good but ....how
it has eleaborated?

Data privacy: need to protect privacy to not publish individual citizen data or
aggregated data from which may be derived citizen data.

Municipality business application integration (APIl, WS, Open Data, etc.):
data and application need to be integrated with a variety of protocols, API,
models

Data licenses: certain licenses may make legaly difficult exporting or using
data

Many others will come ....



Thank You!ll



