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Standards and Interoperability (6/2023) "’s"“"

Compliant with: Bereus

* loT: NGSI V2/LD, LoRa, LoRaWan, MQTT, AMQP, COAP, OneM2M, TheThingsNetwork, SigFOX, Libelium, IBIMET/IBE, Enocean,
Zigbee, DALI, ISEMC, Alexa, Sonoff, HUE Philips, Tplink, BACnet, TALQ, Protocol Buffer, KNX, OBD2, Proximus, ..

* |loT model: FIWARE Smart Data Model, Snap4City loT Device Models

 @General: HTTP, HTTPS, TLS, Rest Call, SMTP, TCP, UDP, SOAP, WSDL, FTP, FTPS, WebSocket, WebSocket Secure, GML, WFS,
WMS, RTSP, ONVIF, AXIS TVCam, CISCO Meraki, OSM, Copernicus, The Weather Channel, Open Weather, OLAP, VMS, ....

* Formats: JSON, GeoJSON, XML, CSV, GeoTIFF, OWL, WKT, KML, SHP, db, XLS, XLSX, TXT, HTML, CSS, SVG, IFC, XPDL, OSM,
Enfuser FMI, Lidar, gITF, GLB, DTM, GDAL, Satellite, D3 JSON, ...

* Database: Open Search, MySQL, Mongo, HBASE, SOLR, SPARQL, ODBC, JDBC, Elastic Search, Phoenix, PostGres, MS Azure, ..

* Industry: OPC/OPC-UA, OLAP, ModBUS, RS485, RS232,..

«  Mobility: DATEX, GTFS, Transmodel, ETSI, NeTEX, .. https://www.shap4city.orq/65

e Social:Twitter, FaceBook, Telegram, ..

 Events: SMS, EMAIL, CAP, RSS Feed, ..

 OS: Linux, Windows, Android, Raspberry Pi, Local File System, AXIS, ESP32, etc.
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https://www.google.it/imgres?imgurl=http://www.researchtuscany.com/file/foto/logo_ecm_METODI%20PER%20LA%20PROGETTAZIONE%20E%20TECNOLOGIE%20PER%20IL%20SEGNALAMENTO%20FERROVIARIO.jpg&imgrefurl=http://www.researchtuscany.com/intoscana/progetto_dett.asp?lingua%3D%26idlink%3D18%26id_progetto%3D104%26cat%3Dcat_1&docid=vFPdD5YwwTg3VM&tbnid=Uz2QphfA7MQ5nM:&vet=1&w=340&h=80&safe=off&bih=1019&biw=1633&q=ecm%20logo%20segnalamento&ved=0ahUKEwjKn_TMr6jSAhXKOBQKHdxWCbgQMwgbKAEwAQ&iact=mrc&uact=8
https://www.snap4city.org/65
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Snap4City (C), March 2024 :.,_ B 0 s elor:
* POI, IOT Devices, shapes,.. i—
 FIWARE Smart Data Models, ﬁ#i%‘* =
* |loT Device Models e g
e GIS, maps, orthomaps, WFS/WMS
GeoTiff, calibrated heatmaps, .. g
* Satellite data, {5

* traffic flow, typical trends,

* trajectories, events, Workflow, ..
* 3D Models, BIM, Digital Twins, .. |~
 OD Matrices of several kinds, .. |- ¥

4000

e Dynamic icons/pins, .. B - & :
* Synoptics, animations, .. 3 hmerigolggpuc
* KPI, personal KPI,.. -m
* social media data, TV Stream,
* routing, multimodal, constraints,
* decision scenarios, B,
° etC. o lueen | pineo [pisir
10/22 FIRENZE | B Rcme | RN Ve
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e Controlling Status: management, and

operational Monitoring
o Monitoring via KPI > o
o Computing predictions vs KPI
© Anomaly detection \’ Dliﬂggj:elwén,\Predlctlons
o Neuro-Sym bolic analysis Data =—— Anomaly Detection,
o Risk assessment Dec|s|on A”a'ys\';/aérsnssssme”t
o Early warning on critical conditions  >UPport SVStem " Simul |ons .

e Making plan: tactic and strategic, Scenar, £ Generative AI
medium and long range, micro/macro — Reinforced Al

o Simulation & predictions 24
What-If

o Generative Al Prescriptions, scenarios
o Resilience to Unexpected unknows
o What-if analysis wrt scenarios

Analysis €

Snap4City (C), March 2024
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UNIVERSITA Py
I | BMEC B8P  Monitoring  ¢¢
» Controlling Status: management, and =
operational
o Monitoring via KPI
o Computing predictions and KPI e
o Anomaly detection, Early warning <=
o Control Rooms, situation rooms
o Reacting: Computing in real time _
o Changing semaphore maps - -
o Changing Dynamic signage ol 5

o Real time Info Mobility
o User engagement via Mobile Apps
o What-if analysis
o etc.,

Snap4City (C), March 2024 9
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Key Performance Indicators, KPI

Weight
Average

Slow
Mobility

Food
Services

Economy

Sport

5

\ / Culture
Ernvironment and

Entertain.

Fast

Mobility
GCovernment
Services
5
5 Health
sa. %
- ‘-S
Average

Housing

Cults

1SMin

”*-f

s SUSTAINABLE
" DEVELOPMENT

CALS

The targetvalue has become a

5 5
PM, . Calendar ye Targetvalue, 25 pg/m Jimit value since 1 January 2015 10 pg/m
PM One d . | - Not to be exceeded on more - 99" percentile
10 ne day Limit value, 50 pg/m' than 35 days per year. 50 pg/m?® (*) (3 daysiyear)
PM, Calendar year Limit value, 40 pg/m®  (*) 20 pg/m?
Not to be exceeded on more
o Maximum daily 5 th d q N
3 8-hour mea Targetvalue, 120 pg/m®  than 25 days per year, averaged| 100 pg/m
over three years
Not to be exceeded more than
NO, One h i () ? ¢
., Onehour Limit value, 200 pg/m® (*) 18 times a calendar year 200 pg/m* (*)
NO, Calendar ys Limit value, 40 pg/m* 40 pg/m®

C"SNAPdcnv

United Nations Sustainable Development Goals,
SDGs (for which cities can do more to achieve some
of the 17 SDGs, https://sdgs.un.org/goals);

Global
&

objectives of the European Commission in terms of ]_ O C a ]
pollutant emissions for: NO2, PM10, PM2.5
(https://environment.ec.europa.eu/topics/air_en);

15 minutes cities (where primary services must be
accessible within 15 minutes on foot);

SUMI: mobility and transport vs env
* https://www.snap4city.org/951

SUMP/PUMS: mobility and transport vs env.

Periodic
&
Realtime

ISO indicators: city smartness, digitization, tech
level.

Low Level/Real Time: global traffic, quality of
service, betweenness, centrality, queue, time to

travel, etc.
12


https://sdgs.un.org/goals
https://environment.ec.europa.eu/topics/air_en
https://www.snap4city.org/951

AND TECHNOLOGIES

UNIVERSITA DI IT
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GOOD HEALTH
AND WELL-BEING

QUALITY
EDUCATION

e 15 Minute City Index:

— 13 subindexes: energy, slow mobility, fast
mobility, housing, economy education, culture
and cults, health, entertainment, gov, food,

security...

 Monitoring and Prediction of energy
e Stimulating: Bike sharing, e-bikes, car charge,

Community of Energy, planning energy plant

consumption

etc.

o |

Industry 4.0 integrated solutions
Decisions Support Systems
Process optimization, control
Predictive maintenance

A4

1

b

Ay ';._“‘
SIIST i - h §

Mot cominirny

S
o

e Smart City infrastructure: monitoring and

e Effective and Low cost smart solutions
* What-if analysis, Simulations

- ¢ Origin Destination matrices computation

resilience, long terms predictions

business intelligence tools for decision
makers

Reduction production costs
Monitoring resource consumption
Optimization of Waste Collection

1

CLIMATE
ACTION

itoring and Predicting: NO2, NOX, CO2
c flow, pollutant, landslide, waste, etc

c flow reconstruction
and vs Offer of Mobility analysis

1 PEACE, JUSTICE
AND STRONG
INSTITUTIONS

o';:

Shortening justice time

Anonymization and indexing legal docs.
Prediction of mediation proneness
Ethical Explainable Artificial Intelligence

Snap4City (C), March 2024
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15MinCitylndex ¢ snapdary i

200t

DINFO

DIPARTIMENTO DI
IN INERIA
DELL'INFORMAZIONE

R*JSDT?'BUTED SYSTEMS
TECHNOLOGIES LAB

S\OREy
/

What would support my neighborhood to
become a 15-Minute City?

Come
Using the Open Data: /
We developed a data analytic tool based on = I AN gigna Mg
municipal and national open data to assess 15’;‘:" SOT— f
. A o b Lastea a Signa
services adequacy for people living in each 15 ,4ex i
minutes areas of the city. | [ Critical 3
§ Insufficient
Good public Satisfactory Rinald
. ) Fairly good N
transport services: B Good o 1=
GIRP U I | i gt
line, train stations, Th.e tool .supports t.he becomlr!g of a 1?- = 5/’5_‘5\\5 -
cycle paths Minute city evaluating the service level in b X 3/ 3 X
various domains. o R - il

Services
|
Careggi/Rifredi is a relevant district in AV
% s Econom “  Housin
Florence because of hosting the main S N/ 7 ’
Florence/Tuscany hospitals Careggi and s -
Meyer, but also university headquarters Entertain. _
Social Security
and many other workplaces. £
A \ 1SMin Indexes 4 Max Value Suff. value

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjkzOA==
Snap4cCity (C), March 2024 14



https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjkzOA==

Y SNAP/crry

15MinCitylndex on Bologna cnel X

15 MINUTI INDEX BOLOGNA CITTA B Poveary

METROPOLITANA - NEWGUI S aar
TRl

Ciao roottooladmint

Tue 3 May 20:14:59

Argelato : Via Casadio N.1

) #of Inhabitants ELEEIOR e

GOOD HEALTH QUALITY
AND WELL-BEING EDUCATION

{ | T
+ MAPS ~ [ P 4 itantiperpunto_|
Green factor _ / carpi "}~ 7 Heatmap Controls: KIVIAT

Civil factor

W Industrialization
:ladely

Environment
Index

15Min Economy
Index

15Min Housing
Index

15Min Health
Index

o 15Min Food Index
o 15Min Education
Index

15Min Slow Mob
Index

THE PICKED POINT 9m
City: Argelato
Address: Via Casadio N. 1
lat,lon: 44.61882,11.35437

. Correggio. /| e/ Max Opacity: ¢ ()
| 2021-03-11 15:00:00 '
| Bomporto 2’ -

I'Emllia\ I
* \ ! £ Nonantola
: =, k
—~\\ Modena
+ )

RUblera

Scandiano . & Castelfranco
2 Emilia™
Formigine
Castelnuovo

Sassuolo Rangone

Spilamberto,
Maranelio

Castellarano -
[ |

Vignola

Inhabitants
Density
#of inhabitants e
per area Frignano
0-10
10-50
50- 100
100 - 200
2 200- 350
B 350-500
B s500-650
B 650- 200
B s00-
B >0

Portomaggiore

assa Lombarda

=
Faenza.

https://www.snap4city.org/dashboardSmartCity/view/Baloon-Dark.php?iddasboard=MzQxMg==

Alfonisine

@ 15Min Indexes Max Value

BAR SERIES

CLIMATE
ACTION

Snap4City (C), March 2024 15
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Smart Decision Support, system thinking

* Smart Decision SUﬁport System
based on System Thinking plus

* Actions to city reaction, resilience,
smartness, ...

Enforcing Mathematical model for
propagation of decision
confidence..

Collaborative work, ...

* Processes connected to city data:
DB, RDF Store, Twitter, etc.

* Production of alerts/alarms
* Data analytics process

* Twitter Processes

* reuse, copy past, ...

Snap4City (C), March 2024
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am
hhyﬁmn
[ C' [} smartds.disit.org:8080/dss/home.jsp;jsessionid=F5523F87F9603F98CODFF2587B7D78F4#
= 9
Add New Model

Model: Open Restaurant

Process:viale spartaco
lavagnini

Process:via san gallo
Process:via santa marta 3 2
Add New Process

Model: Change position of a bus

stop 5 02 08
Process:line 14 in viale £3 - ] ]
. m 30m to 1Km Parking dimension Parking Type TPL flow Traffic Flow
morgagni 10
Add New Process

Model: Change position of a bus
stop_cloned

Process:line 14 in viale
morgagni 10_cloned

(] 01 0187 0833
Free ‘ Paid \ Day Night

Date creation  15-06-2015 16:45:08

Model: TestGP

Process:Istanza Test GP2

Process:|stanza Test Name Process via santa marta 3 Date last modify 15-06-201517:01:13

Model: TestGP_cloned Name Model ~ Open Restaurant
Start execute  15-06-201517:01:19

End execute  15-06-201517:01:20

18
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* Supports the definition of the Decision Tree Model, DTM, in terms
of System Thinking, with Italian Flag and combinations

* Allows the statistic composition of subDecisions probabilities
* Generating a DTM as an loT App, Open a Restaurant 3

+ 10T Apps with DTM can bate & Time: 2095-12-0

— be customized 43% 17.2% _

— compute root values in real time in
any context: location, parameters, etc.

e Single DTM root value can be

0, .'
' _,,C-r'".,'f‘*'Via!cEtfurza e
produced on Dashboard ik
Of(’_"}'ft.'.' Indiona Ry i -
* Several DRM root values can be =
represented on dashboard as B

heatmaps for Green/White/Red values

Snap4City (C), March 2024
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SELETTORE

STATO PARCHEGGI

Different Themes

¢“SNAP/cry

PARTERRE 7m PARTERRE - ANDAMENTO NUMER

D O O O €
=

PSNAD

#Users Engaged Trend

New styles/themes can be developed by
specializing a few files from open source

https://www.snap4city.org/793

Snap4cCity (C), March 2024

3D MULTI DATA MAP - DIGITAL TW
FIRENZE - NEWGUI

R Tue 3 May 14:31:42

Snap4City User Engagement - Newgui

Users Interests

om @ Total Active Days On App

847
days.

Total Days On App

E o HE L ]

&)

minutes

Mean Active Time g

17.5 o
— 240

Mean Active Time Trend

minutes

20
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C 1ty Digital Model with...

Intuitive platform
e Any Data TYPE, any data source, any protocol
e Data storage seamless
e Data analytics = artificial intelligence, Al/XAl
e Data Ethics, Al Ethics, GDPR
e Data Representation, any kind
e Key Performance Indicators, any kind
e What-IF analysis — Simulation, prediction, 2D/3D
e Micro, Meso e macro scales
e Operation, planning tactic and strategic
e Collaborative and shared representation
e Sustainable, shared, open source 100%

smart City Digital

*\eropb;tcgrenze
Ameri pucci

Complex and heterogeneous information, interoperability
o GIS, ITS, AVM, loT, BIM, CKAN, etc.
o Satellite services
o MaaS, last-mile delivery HUBs
o etc.

21
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Ciao roottooladmint

Fri 2 Sep 19:13:07

Enable Lights ¥

& Datetime:

02/08/2022 {1 B

Enahble d
o

(experimental)

Free slrée!
Fluid traffic
Heavy traffic
%‘;‘ m = \ery heavy

) Sensor position

FirenzeFIPILITrafficRealtime
Traffic Heatmap Controls: 24H

Max Opacity: ( cs——f > 1
< Prev 2022-09-02 18:56:00

L
S
(1
@
@
@
@
/A
A
/A
@

O

'@

StreetMap contributo

I
13:00
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HET
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https://www.youtube.com/watch?v=le2XNF8Ftxo

UNIVERSITA
DEGLI STUDI DINFO [ DISIT

e | e, | ¢“SNAPciry
MyKPI: Tracking of Devices and Mobiles

* Real Time Trajectories for

* Mobile Phone

. . TrackerFordOBD2
* Moving IOT Devices
* OBU, Vehicular Kits o e A8 2 R 20es3 - oo A e
* MUItipIe traCkS ; ""““G“:m[ n 7 1 lrenmq?h ZD:“::”::; . - 2045 2100 215 2130 2145 2200 2215 2230
. Track Date: 2019-10-06

Day by day

j Z W OBD2 - Vehicle Speed - pid_val T3@WFOLXXTACLKYE5816 ©

Status still
Speed: NA 20 /7 —_ T ——,

Last sent §10R00 2927 90
80

Track Date: 2019-10-06

\‘ © prev day 150
San Casciano 3 ; = e
Mopteapartoll | oA Pess glz?fmmldn Spea 77 9 100 ; X
. ] . 1459 NA . 50
* Micro Application e o
Greve in Chiang e 2045 2100 25 230 245 2200 215 230
S e
pps i Qo O peev oy OBD2 - Engine Coolant . [7m)]  OBD2 - Engine Coolant Temperature - pid_val_S@WFOLXXTACLKY658.(7m] ©
i s, e OBD2 - Engine RPM o

3 b & |z 70
N aosiifiho ) O prevday 2045 2100 25 230 245 2200 215 230
A Mol " SiiMTuscanyTrackess

Status: still OBD2 - Throttle Position. OBD2 - Throttie Position - pid_val_T7@WFOLXXTACLKY65816 ©
Speed: NA
Last sent 7107201916738

) L \ e ; 4“0 : 1
M 4 % [ : R TrackDa zomool; 32 o /\_’/\—\/\/\/_’\/\’\/1/-\_,/-—/\

S
R4 l \ 2045 2100 215 230 245 2200 2215 2230

. © OpenStreaiMap contributors

€) OBD2 - Intake Manifold .7m)| ) OBD2 - Intake Manifold Absolute Pressure - pid_val TI@WFOLXXTACL... ©
150

Mobile

PAX Counter w’///“v _amd@ 63.8 Ny - Y T

1200 13:00 1400 1500 600 1700 18:.00 19:00 2000 2100 2200 2045 2100 2115 2130 2145 2200 215 2230

Privacy Policy Cookies Policy Terms and Conditions Contact us

280 | BSE- € SNAPAcrry

&
UNIVERSITA ‘.
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Sensors
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Custom Dynamic Pins
Custom Pins on Map - test GP

Selector - Map

¢ SNAPlcrry s

Sat 31 Oct 11:35:41

1200 1800 31.Oct 0600 1200

Privacy Policy Cookies Policy Terms and Conditions Contact us

pre|ear- Asnavdary

L

UNIVERSITA
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=Mjk5MA==

Entity Directory:
Smart Data Models
loT Data Models

\ Digital Twins

UNIVERSITA DINFO
DEGLI STUDL 5, gmvenTo i DISTRIBUTED SYSTEMS AND
FIRENZE  Notenera INTERNET. TECHNOLOGIES LAB
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

/ APl Manager

@
KB, graph

V\ Federaftion PR
\ | Smart City AP| |
<«— Sy0penSearch |

¢ GeoServer

Entitylnspector

o/ ST
CvSNAPiciry

/ Web and Mobile Apps

Smart Applications

Park Light

Waste

Energy Environment

Maintenance

Mobile App

Apps

Visual Analytics tools

Business Intelligence CSBL

Social Media )
BIM GIS
Gateways, satellite procl_og
External Services
On Edg

Web Scraping
Tv CAM streams

On Cloud

Data Managers

Data Analytics:
ML, Al, XAl

Q‘) BIMscrercenter L

< P § e python
Y

- ) Studio

Event Driven

Dashboard Bld & Mng

Service Map

HLT Manager

Synoptics

3D Digital Twin

Market/Sharing Place

Third parties solutions

A&A, SSO, Blockchain, Resource Managers and Sharing: loT App, Data Analytics, ... J

11/23
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Snap4City Analytics

* Decision support systems
* Improvement of life quality
e Sustainable Solutions

 Reduction of costs ,
Data Analytics

e Risk Assessment

* Resilience System Modeling

and Simulation

|

Knowledge

Prepare ¢“SNAP/crry
Absorb =By
Recover .
Adapt | e

damage |7 £ -

Anomaly Detection
Early Warning

Short Term Predictions

Long Term Predictions,
Typical trends

Recommendations &

Disaster Recovery

l

Models

Strategies and

Scenarious

Prescriptions / Plans
What-if Analysis /Partialv

Decision Support System

targeting Indicators: Quality of Life, PUMS, SUMI, KPI, SDG, 15Minindex,...
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o Event planning, via what-if analysis
o Change in the graph structure of the city

o Impact on the flow of people and vehicles

o Adaptation: public transport, traffic, pedestrian management, etc.

o Immediate reaction to natural events or not

o Everything is ready and updated in real time

o Each view is contextualized in terms of data: descriptive and &[m‘

prescriptive

o Digital Twin

o More detail in the context integrated data

o Greater realism in deductions and representations

o Less fragmentation and non-uniformity in the views to support

decisions
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OSM data with non
correct viability in Piazza
Dalmazia, Firenze

After Correction of OSM
data defining a correct
viability of Piazza Dalmazia,
Florence. Regeneration of
the TILEs for the maps
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Ciao roottooladmint

Wed 14 Feb 22:40:02

&P U3 Heatmap MULTI MAP

antAntonio

° NO2 Heatmap +
o Europ. AQI

Heatmap

Air Humidity

Heatmap

Air Temp.

Heatmap

Wind Speed

Heatmap

Gral Pred. HM

NOX (3m)

Gral Pred. HM
NOX (6m)

o Traffic Sensors

n Traffic Flaw

[o]lw[o]%]e]™]

Firenze Air quality trends

TEMPE... 8m

Firenze GRAL Scenario

Trafair Main Dashboard

¢“SNAP/ciry

(P T

o
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FIRENZE - TRAFAIR - AIRQUALITY HEATMAPS -

NEWGUI

This dashboad contains data derived from actual sensors and predictive values under validation

- ficeo
Santa Mdria
Maddalena
dei Pazzl
[
Palazzo Carabinier|
Caccin!
. e

4 Tabernacolo

SIRSENSOR_T0S01001096 - TEMPERATURE

Ak

Scenario name:

Location:

Scenario description:i,;; ario descriptio
ReferenceKB: ] eference k

Save Road Graph:

Save traffic Sensors:

57 Save other Sensors:

Free street

Fluid traffic

Heavy traffic
= Very heavy

Sensor position

FirenzeFIPILITrafficRealtime
Traffic Heatmap Controls: 24H

Max Opacity: ¢( eossssssssmsl) > 1

<Prev 2024-02-08 23:00:00

<
]
oy

https://www.snap4city.org/dashboardSmartCity/view/Baloon-Dark.php?iddasboard=MzQyMw==
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¢“SNAPciry

universits | DINFO | DISIT -
G S U DIPARTIMENTO DI DISTRIBUTED SYSTEMS (‘ ' f‘v_) / — r J r J
FIRENZE | Betcuesn °™ | SNphieaner ™ rOr ,/_gJHJJJ —
Select map | 4 Maps ~
Zoom ‘

o BN 1 +]

New Scenario

Editing

Drag & drop
Split & Join
Delete

Do and Undo

®View |
®show Road graph
Show Traffic Sensors

Scenaric name: |Scenariu name ‘
Location: | Location ‘
Scenario descn‘ptinn:| Scenario description ‘
ReferenceKB: |Reference KB ‘ Save
Save Road Graph:
Save traffic Sensors:
Save other Sensors:
From: |gg.‘mm!aaaa - U‘
To: |gg.'mm.*aaaa - U‘
— —  Edit Road
Segment
Category Street: primary hd
Nr.Lanes: | 3 ‘
Speed Limit (km/h) |
Direction: | Positive direction |
Restrictions: | Select or create restriction v |

identifier
composition
elemLocation
elementClass
elementType

operatingStatus
speedLimit

highwayType

https://www.snap4city.org/976
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v @ Presentazione senza titolo X ¢V Dashboard Management Syste X+ — a X

« > C 23 snapdécity.org/dashboardSmartCity/view/index.php?iddasboard=NDAwNw== Q Y D i | 0

Tue 12 Mar 155334

Le Curerg —

Load Scenario: @ it O AccO TDM |,

Scenarios waiting to be processed: | FDSA v
NG ' 7

i

@ show Road graph
Show Traffic Sensors

r:.: Filter by road types
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Usability Assessment
Usability Assessment for Scenario Editor

Some Points of Interest

¢“SNAPciry

Tue 12 Mar 16:226:34

test external web page = e

—— Magnifica

—

ReferenceKB:

T — W oy I f L oA | age - -
s O o~ B Usability Test for Scenario Editor
B ‘fw:? C,?'/‘ = - r\:”’/ - Scenario name: L . . . X
3 . A M ) —_— Your feedback is invaluable in helping us improve the user experience.
= =\ \) | | Bibliotera _ o Location: Location |
-'-' \\Un'lr‘;r:cc.:mm_\v&-'z = ~ Lorenzo Scenario description:| Scenario description lar s The usability test will involve interacting with the Scenario Editor tool

« You will be asked to perform 3 tasks such as:

= - Libertd _aff Reference KB
Save Road Graph: o Drawing a polygon on the map to define a scenario area and see the
q } Save traffic Sensors: I scenarios graph
ab -1 Save other Sensors: F% o Modifying the scenario to exclude "primary roads" or add Point of Interest
2 ) ;
’ From: “ i ihe ares - , _
° ’ i o Setting metadata such as name, description, fromTime, and toTime for
a gg/mm/aaaa - — [m] | i
the scenario.

« You will need to provide feedback on your experience, and suggestions for
improvement.

: ER () o
{'\. E] A\ : X ; oo - « you will be asked to provide estimated time of completion
i 0 ¥ . -
1\ - ﬁ,\l \ 1 \ 12 Thanks a lot for your participation!
o= ¥ ‘/5*/
E - = ° paolo.nesi@unifi.it Cambia account [

—

o
@ ]I:rel

o

N

e

E=how Read graph

. Show Traffic Sensors

v et .

subdied ‘ -

£% Non condiviso

Snap4City Scenario Editor, mini tutorial

4

~ 7~
) (o] | L &
_ (/N

@ OpenSheelM ap conm'bulors

https://www.snap4city.org/dashboardSmartCity/view/index.ph

priddasboard=NDE2M
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UNIVERSITA DINF DISIT j
DEGLI STUDI | pBagnivento Dlo DISTRIBUTED SYSTEMS
FIRENZE | BSfiSimaone | FEENGSSEs ae CITY

FIRENZE - TRAFAIR - AIRQUALITY HEATMAPS -
NEWGUI .

ReLoading Scenario in JavaScript
: 7 * Evolve Scenarios

v seomsanave | e [Jse Scenario to context the
e Data Analytics: R Studio,
i Python for computing

analytic

Computing in the
Scenario Context as:

A Scenario includes: «  KPI, Metrics, 3
— * Metadata SUMI, SUMP, o
Defining Context via Editing ’ Status- and versions, . o R e —
s date time Heatmaps
Scenario: - . « OD Matrices
e Period of validity _
* Select area and data _ e  Traffic Flow
e Editing roads, POI, loT Road grf';\phs, cycling, reconstructions
entities, .. p_edeStrlan >€8- * Predictions ==
e Save/load, share * List of data, sensors * Routing, constrained - s
« Change status ol 2 routing
e Early Warnings
* Etc.
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Accidents and elements blocking
Points and Shapes taken into
account for:

— Routing

— Traffic Flow reconstruction

— Evacuation paths

— Rescue team paths

Assessment on the basis of
changes:
— Mobility demand assessment
— Mobility Offer assessment

W
® Select scenario
Select studio

sero M=y Padiglione
ypenedeS Spadolini 2 | INCID1 (My Own) Y|
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Available Al Solutions on Snap4City

* Mobility and Transport

* Environment, Weather, Waste, Water
 City Users Behaviour and Social analysis
* Energy and Control, Security, .....

* Tourism and People

» Security and Safety

* High Level Decision Support Solutions
* Asset management
* Resilience and Risks Analysis

 Low level Techniques

https://www.snap4city.org/download/video/course/p4/

Snap4City (C), March 2024
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I\/Ioblllty and Transport

* Public Transportation: Ingestion and modelling of GTFS, Transmodel, NeTEx, etc. (DP)
* Analysis of the demand mobility vs offer transport of according to public transportation and multiple
data sources (Simulation)
* Assessing quality of public transportation (analysis)
* Accidents heatmaps, anomaly detection (analysis, ML)
* Predictions for: traffic flow, smart parking, smart bike sharing, people flows, etc. (ML, DL)
« What if analysis: routing, traffic flow, demand vs offer, pollutant, etc. (Simulation + ML)
 Traffic flow reconstruction from sensors and other sources (simulation + ML)
» Tracking fleets, people, via devices: OBU, OBD2, mobile apps, etc. (DP)
* Routing and multimodal routing (multistop travel planning), constrained routing, dynamic routing (DA)
e Computing Origin Destination Matrices from different kind of data (analysis, DP, DP)
* Computing typical trajectories on the basis of tracks (analysis, ML)
* Computing Messages for Connected drive (DP)
e Slow and Fast Mobility 15 Minute City Indexes (analysis, DP, ...ML)
e Computing and comparing traffic flow on devices and at the city border (analysis)
* Typical time trends for traffic flow and loT Time series. (analysis, ML)
* Impact of COVID-19 on mobility and transport
* Computing SUMI, PUMS, etc. (mainly DP)

et
Snap4City (C), March 2024
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Mobility and Transport ""*SNAv
Traffic Flow Analysis X

Multiple Domain Data :
* Traffic Flow sensors, city structure, > : 1
weather Traffic Flow Monitorin - Firenze - Cloned2 L |
» Decision Makers Multiple Locations [-— ~ =— [ T
* Real time Monitoring, predictions : = S
» Traffic Flow Predictions, . e
e Traffic Reconstructions, routing o i

Dashboards, What-IF analysis
Mobile App, people flows

Historical and Real Time data_ _

Services Exploited on:
e Dashboards, Mobile App

Since 2017, 2019

Snap4City (C), March 2024
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Traffic Flow

| 13 henon , 2 .Q;

Data Analytic
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Your SmartCity made true

* Multiple Domain Data
* Smart Parking, Environment, Wi-Fi

* Multiple Decision Makers
 City Officer, operators
e Data monitoring, alerting
 analytics

* Historical and Real Time data
 Dashboards

* Services Exploited on:
e Dashboards, API

* Since 2019
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E. Collini, P. Nesi and G. Pantaleo, "Deep Learning for Short-Term Prediction of Available Bikes on Bike-Sharing Stations," in IEEE
Access, vol. 9, pp. 124337-124347, 2021, doi: 10.1109/ACCESS.2021.3110794.
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