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What we do

e Data modelling and management

Data discovery and data surrogates/replacements

Big data management and provider

GIS data management

satellite Copernicus data processing for smart city and industry
loT interoperability, edge, fog and cloud

Data interoperability, data aggregation and semantic processing

e Al, Data Analytic, Visual Analytic

Al for: predictions, anomaly detection, clustering, suggestions, simulation,
fluid dynamics, classification, recognition, ..

XAl, Explained Al, Trustworthy Al

cognitive reasoning: ontology development, semantic computing
modelling and computing KPI

What-if analysis by mixing simulation, Al, statistics, semantics
Optimisation, simulation

e Different contexts:

industry, smart city, human behaviour, mobility, environment, terrain sliding
E.g. predictions pollutants/aerosol, CO2, NO2, GHG; traffic, parking, etc.

*“SNAP/crry

& ---m-

@‘_'ém- ]

to cope with
* any data, format

* any channel,
protocol

* any Al/ML
e any place

* online
development

* multi-tenant

* Secure, PENTest
* GDPR, privacy

= Jow costs

* > easy to evolve
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Node-RED

@ roundation
EQ15

digital ecosystem

<X

NVIDIA.

UNIVERSITA
DEGLI STUDI | &
FIRENZE | 5

DASHBOARDS - VISUAL ANALYTICS - SYNOPTICS - DIGITAL TWIN - GRAPHICAL WIDGETS - ANALYTICS - GUI CUSTOM STYLES - VISUAL PROGRAMMING

e - e \67(77‘

PREDICTION - ANOMALY DETECTION - CLUSTERING - ROUTING - SENTIMENT NLP - TRAFFIC FLOW APl - MICROSERVICES - GIS - BPM
PEOPLE FLOWS - SDG - 15 MIN CITY INDEX - KPI - HEATMAPS - ORIGIN DESTINATION - ETC... VIDEO - REPORTS - MAPS - 3D ...

st : i A | TR — = I s
EXPERT SYSTEM, KNOWLEDGE BASE BIG DATA ANALYTICS, ARTIFICIAL INTELLIGENCE VISUAL PROGRAMMING, ADAPTERS METHODOLOGIES
SEMANTIC REASONING EXPLAINABLE Al, MACHINE LEARNING DATA FLOWS, WORKFLOWS LIVING LABS
SMART DATA MODEL OPERATIVE RESEARCH, STATISTICS PARALLEL DISTRIBUTED PROCESSING COURSES AND COMMUNITY
10T DEVICE MODELS, STORAGE = DATA DRIVEN- DEVELOPMENT TOOLS
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Technical Architecture C*SNAPlary

/
Front-End —

Entity Directory: APl Manager Facilities Applications
Smart Data Models - , _( Traffic Optimiz. )
loT Data Models Federation — Scenario Editor l

. . Smart City API ) =g [ TrafficLightPlan ]
Digital Twins ( Business Intellig. '

<« 0penSearch |||  cse | (PublicTransport |

| storage I f Dashboard Bld | [ Parking Mng'l ]

P—. G| | & Manager Lighting Mng. |
KB, graph L1 [
[ CustomThemes ]

110 o
on T

Building Mng. ]
|

-v GeoServer [ Entitylnspector ] [ Synoptics

Q k(}) BIMserver.center [ Data ManagerS ] [ KPI Support
MobAppSu or
f [ pPPSupp

t t @ python [

Environment ]
[

Waste Mng. ]
[

Node-RED

[
[
[
] [
][ Sharing/pool |
SerwceMap ][ I
)
)|

Social Media 1 \ Studic Energy Mng. | ]
> HLT M -
BIM GIS — - anager
Gateuays, sefgii Artificial Intelligence: [ Jolile Mng'l )
External Services : MLr AI' XA|, DA [ =10 RE] Twm Mobile APPS ]
Web Scraping On Edg loT App ; — : _
Tv CAM streams On Cloud vent Driven [ Market/Sharing Place |
| |

Third parties solutions

A&A, SSO, Blockchain, Resource Managers and Sharing: loT App, Data Analytics, ... ‘
2024/8 [ - >/
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My Data Dashboard Dev Kibana

Jupyter2-(175) Hub - Python

¢“SNAP/crry

My Dashboards in My Organization [- Rrteemeinn

Tue 19 Sep 19:27:45

FIRENZE - TRAFAIR - AIRQUALITY HEATMAPS -
NEWGUI




Big Data Analytics + Artificial Intelligence C*SNAPlcrry
Al & XAl:

* Decision support
» Early warning, City Indexes, etc. NI AelBEes, BRI, BN, U,

* What-IF analysis (simulation + Al + DNN, LSTM, CNN-LSTM,
data) Autoencoders, neuro-symbolic..

e Predictions  C(Clustering: K-means, K-Medoid, ...
* Short and Long terms predictive * Semantic Reasoning, ..

models on: e XAl: Shap, variations, Lime,
e traffic, parking, people flow, gradients, ...
maintenance, land sliding, NO2 . . d
* 3D Flow prediction: Pollutant (NOX, Representations, animate
NO2, ...) * Heatmaps, Traffic, Flows, ..
: Suggest.lons a.nd reco.mmendat!ons * Trajectories, OD matrices,
. Modellong, simulation, routing - 3D Rendering
* Traffic Flow reconstruction « Typical Time Trends, etc.

* Constrained Routing

https://www.snhap4city.org/download/video/course/da/



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

High Level Types I E—— ¢“SNAP!crry

Snap4City (C), Sept. 2024 T
* POI, IOT Devices, shapes,.. r—
 FIWARE Smart Data Models, i T4y
* loT Device Models g i
* GIS, maps, orthomaps, WFS/WMS [
GeoTiff, calibrated heatmaps, .. | | D
 Satellite data, .. R _ : :

e traffic flow, typical trends,
* trajectories, events, Workflow, .. fez “ , ,
* 3D Models, BIM, Digital Twins, .. |~ S T E e
e OD Matrices of several kinds, .. | == L), /e ‘ e ey
e Dynamic icons/pins, .. -
* Synoptics, animations, .. %
* KPI, personal KPI,.. e
e social media data, TV Stream, iy
* routing, multimodal, constraints,
* decision scenarios,
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- _ , - Mobility 5 toch
01621)2 = Km4cCity ‘ MOSAIC  pemand  offer Enerz‘;
2013 Km4City Bl==- 164 sl LT B il Industry 4.0
Ontology 1.1 H2020 RepyiCATE (2018-20) o o (2018-21) Synoptics
- Tuscany, o - Smart Energy é_‘_ -Miobil 2018 .m
ROt I - Sustainable Mobility o : - Ll
- Mobility - Control Room Oriai o AT T N TRAFAIR
- i - Origin-Destination ¢ iy
§ E:J,g::: fourism . - Dashboard and trajectories = ‘ CEF (2018-21)
) - Traffic Reconstruction o- User engagement - i ili
- Parkin . i gag Traffic and Mobility
- Servicgs Km4City 1.6.2 - Offer Analysis - Bike Sharing Impact on Pollution
_ Lited apen e - OBU, smart devices - Data Analytics ++ NOX predictions
.. (2016-21) E@]_S - Social Predictions
o 2014 s Qo o o ] - OBD2 2019
g - 1glta1 ecosystem
- Weather Forecast Sii- MOBII:C.ITYbSICt:N LT |OT/IOE
- Real Time Wi-Fi - Infomobility e 4 12016-19 i EURDPEAN OPEN
- Entertainment - Mobile App o #;ﬂ(&}o )o Kmacity 1.6.6 =29  SCIENCE CLOUD
-LOD - Routing
‘ - Multimodality GHOST SIR o
) Qgg?:{h\ﬂ/f;iznce o - Sardinia Region Ji Node-RED Qﬁwg
- : Smart City Strategies ¢ 4 mart Bed
Ana|¥t|CS, - 201 6 e FI and plan . SNAp CITy 2% - (Z‘ém Ll
Sentiment Analysis \— GiELIECT H2020 Smart Health
for Cilies ; :.

‘ Km4City 1.5‘

KmA4City 1.4 GREEN IMPACT

- Resilience

L=t
i IMPACTCAPACLTY.

- IOT/IOE, IOT App

(2017-19) GREEN FIELD PEAS

Soda4 O L

Optimization and d Decision System 4.0

Decision Support POR FESR 2014-2020 - Living Lab ‘°= e
2015 - Smart First KI% - Industry 4.0 - Maker Support il
- User Behaviour - Critical Plant - 10T Edge - el Akl
Analysis, predictions - Monitorin - Smart City 10T
S o - Risk Analysis b - GDPR,
NS 2 01 7 o - Privacy & Security o
resolute H2020 (2017 20) —

Yckan
DISIT lab roadmap vs model and tools’ usage

(2015-18)

- Smart Waste

-
bee smart city

¢“SNAP/ary il

o SODA

Winner of
Select4Cities
PCP

ot

mrcle

lpl award to

C" SNAP/ciry

O

- Smart Lonato

Reverberi Enetec
Gruppo MPES
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roadmap

e en® Enterprise
= (2021-22)
Smart Industry
smbuirce (8 40 —
Industry 4.0
0 (2021-22)

EUROPEAN COMMISSION

interreg @
/Vediterranean =

HERIT-DATA

- Smart Tourism
- 6 Pilots
- Data Analytics
- Extended platform
- Smart Mobility
- PISA, PUMS
o Living lab

mHiLterrey _
MARITTIMO-IT FR-MARITIME
M OBl
EMART

AMPERE (2021-22)

Industry 4.0
o SYN-RG-AI
SmartCity
O o GRUPPO———
EUROPEAN COMMISSION o PRETTD
Contract Industry 4.0
O 2021 O uni.systems
SmartCity, 2021-23
o PC4City (2020-21)
Monitoring Terrain ,

AXIS collab
SmartCity

O 2022
e

Winner of Open
Data Challenge of

cnel X

O car:LoN

B JRC

EUROPEAN COMMISSION

Contract, 2022-23 O o

VL]

el ELLIE 1A
CN MOST, 2022-26

2025-2027

i Italiadomani
PG NAZICNALE I AFRESA E RESLENZA

L
. *
*
* *
Wk

B JRC

EUROPEAN COMMISSION

Contract, 2024-25

O El THE, 2022-26
2023 o j Naliadomani

Artificial
Intelligence
Research

i Italiadomani
YT ———

dall'Unione europea

o TUSCANY ) =D

NextGenerationEU

O@

OPTIFaaS
2022-2023 o Merano, smart light MD
e
o cNe OceanRace, SASUAM

Contract, 15min
Genova, AWS

o @ IMPETUS Cuneo, chod
. odes,
Security and Risk smart city smart city
OC{ Smartea eShare
2024 UNIFI TUSS

“
IH ;7a1FERR

o AMMIRARE

- Smart Light o
- Sweden GRUPPO FERROVIE DELLO STATO ITALIANE TO U R | S M o
Km4City Asymmetrica Italferr, smart City interreg RN cofundedby & lnierreg E
smartGARDAlake 1 67 S City, 2022-23 Euro-MED the European Union T,,ARITTEO)T FR-MARITIME
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* ok

https://www.Snap4City.org A, &

* 11 running installations in Europe
* Snap4.city.org, Greece, Merano, Cuneo, ...
* Toscana, Pisa, Sweden, ISPRA, Snap4.eu,
e Altair, Italmatic, Romania, ....

* 16 projects, 12 pilots on 10 Countries
e >40 cities/area

* Widest MULTI-tenant deploy has
* 24 Organizations / tenant
* > 8850 users on
> 1800 Dashboards
> 17 mobile Apps
> 2.2 Million of structured data per day
> 580 |oT Applications/node-RED
> 750 web pages with training
> 75 videos, training videos

Snap4cCity (C), Sept. 2024

Main Organizations/areas

* Bari(l
* Bisevo, Croatia
* Bologna(l)

* Brasov (Ro), by ICEBERG \S
* Capelon (Sweden: Vasteras, Eskilstuna, Katlstad) v

* Cuneo (I s’
* DISIT demo (multiple)

* Dubrovnik, Croatia

* Firenze area (I

e Garda Lake area (l)

* Greece (Gr)

* Helsinki area (Fin)

* Limassol (Cy)

e Livornoarea (!

Node-RED
Antwerp area (Be)

K-\‘!}. 24”‘”(\4

-~

* Lonato del Garda(l) s\

* Malta (Malta) X £
* Merano (l) L/Z ;
* Modena (1) -

* Mostar, Bosnia-Herzegovina
* Oslo & Padova (Impetus)

* Pisaarea (I

* Pistoia (I

¢ Pont du Gard, Occitanie (Fr)
* Prato(l

* Rhodes (Gr)

* Roma(l

* Santiago de Compostela (S) '

* Sardegna Region (l)
* Siena(l)
*  SmartBed (multiple)

¢

* Toscana Region (1), SM
* Valencia (S)

* Venezia area (!

*  WestGreece area (Gr)

* +|srael, Colombia, Brasile, Australia, India, China, etc.

¢“SNAP/ciry

15


https://www.snap4city.org/

https://www.snap4city.org/944

On Line Training Material (free of charge)

Y SNAP/oustay @S—l

Ist part 2nd part 3rd part 4th part 5th part 6th part 7th part 8th
: e Data Ingestion |System and Deploy| Smart City API: |Design and Develop
Overview Dashboards IOT App, IOT Network| Data Analytics ProcesSes Y Web & Mob. App Sriiart CHRORS

Snap4City (C), Sept. 2024
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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

e @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.

=T eFoundation (Q/, FI --enls —
2701V AN

Node-RED g O |G _X dugutal ecosystam bee Smart Citg
: . EUROPEAN OPEN
" SI:?IFL?‘L network o Ckan ‘@GJ L @?Sﬂ, 'I}“alia _—3 SCIENCE CLOUD

SERY, | UNIVERSITA
, DEGLI STUDI D.Q;!,MTED.O
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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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Snap4Altair Decision Support ¢ SNAP/mousay

supervision and control, Industry 4.0
* Multiple Domain Data

ALTAIR

ICIHIIM[I[CIA) !

[ ESSECO'

* Distributed Control System: energy, flows, storage, |- Siiaren e ——
chemical data, settings, .. mgﬁ; _— amonwes @D
* Cost of energy, Orders, —— S——— %WWW i e
* Production Parameters e —— :
* Maintenance data | T — o
 Multiple Levels & Decision Makers =
* Optimized planning on chemical model |- -
* Business Intelligence on Maintenance data P
* Historical and Real Time data o
* Billions of Data
 Services Exploited on: Jh B B,
* Multiple Levels, — m—
Mobile Apps, API T
* Since 2020 -

Snap4City (C), Sept. 2024




Y SNAP/ciry

Industry Plant Supervision and
Maintenance

- Control Room: Higher
level supervision and

monitoring (since 2020)

« Management of
Production Plan
Optimization

« Control of Perimeter with
drone and sensors

-  Maintenance ticketing
(since 2017)

= predictive (in
development)

« 3D Digital Twin (in
development)




MicroService Architecture
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Data Storage
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Production vs Planning
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Snap4City/Industry 1oT Apps D

loT Application nodered2

e Integration
o Connection with Brokers,
GWs, External services
e Data Driven Processing
e Data Analytics Manag.
e Smart City APl
o Search, discovering
o Routing, Picking

loT Application nodered4

e Dashboard Business logic = é
e Workflow, Digital Twin N
e Management \
e Scheduling N
e _elc.

Node-RED

& FIWARE CUSNAPIICWV
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Green Impact Capacity / IC)
* |Improve productivity of
chemical plant

 Keep GREEN the
environmental impact

(CIH| | IMIIICIA

* Exploiting innovative
technologies

Sigma ingegneria

lanning and development

* Diversify the production

* Monitoring
environmental conditions

Regione Toscana f}%%%
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Snap4City

User: roottooladmini, Org: DISIT
Role: RootAdmin, Level: 7

BIM Srv new. V‘ew
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My Snap4City.org

Tour Again
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Snap4City Maintenance Solution

OpenMaint open source solution for property & facility management
which is a BPM;
* Inventory of industry assets (movable, logistics, equipment, etc.)
e Tickets management for corrective maintenance
* User management with different levels of access
* BIM Server integrated with OpenMaint : e S e
Snap4City OpenMaint Extension iy s 2= = |G 5’} Maintenance
« Extended API developed by Snap4City _’ SR EaRl o Tt sent ot
ENCIEStE e Heker 5D B e SR
* Manage steps, workflow . B
* Collecting feedbacks and results from teams e
* Manage all phases of the workflow on the fields grentinng,

event detection

via |IOT Apps and logics i)
* The integration if via APl and MicroServices into IOT App.  management
* MicroServices integrated with Snap4City via I0T Applications
Business Intelligence which is the Snap4City tool based on Elastic Search:
which work on top of the database of tickets collected on OpenMaint

BIMServer integration with Snap4City Dashboards;

Consumptions/productions

Events/actions

Snap4City (C), Sept. 2024 43



UNIVERSITA
DEGLI STUDI

FIRENZE

Idrogeno gas

Sinottico Sintesi Impianto Altair 2

DINFO DISIT

“Example of Integrated workf

' SNAPmoustry [
DW

. ESSECO
1

Cloro gas

Py, CoeaPeisy  TardG G

e

- [———
T am—— ey

Events/actions

 —

b MO~

snavdery S5

Dashboards and actlons

pos
s
-

-

-

e
e
"
e
o

111111
Mediacre pase

avoro

Business Intelligence

Mamt‘enance

|‘l ‘

E|

[

wwwwwww

OpénMaint: BPM Workflow
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|OT App, Data
event firing,
event detection
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Critical event
management
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oo Produzione
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* Inventory of industry assets (movable, logistics, equipments,
etc.)

* Tickets management for corrective maintenance
* Reports and Dashboards

* Predictive maintenance and Early Warning support via
analytics

* Business Intelligence support
* User management with different levels of access
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OpenMalntControIRoommmm 7 secopenmaint * SnapACity can

* Create new tickets

* Manage steps,
workflow

* Collecting feedbacks
and results from
teams

* Manage all phases of
the workflow on the
fields via 10T Apps
and logics

S—— R * The integration if via

Pescripton | il APl and MicroServices
into |OT App.

=  Dashboards Cc:SNANanusmv - |

TECHNOLOGIES LAB

301157 2020-05-

08T15:08:11

ack in

the wall of a plant Work Execution
ete

300182 2020-04- One of the drains of the system tanks is obstructed and
01T11:1343  does not allow the correct release of the contained liquid.

2020-05- crack in the wall of a plant
08T15:08:11

4
nt
3fc system . 2020-04- One of the drains of the system. tanks. is lobstructed and does not allow
01T11:13:43  the correct release of the contained liquid.
=

Showing 1 to 2 of 2 entries Previous
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Complex cause-efrec
* Elements: o

— Machines: A...C Q@—.

— Storage: silos...

— Flows:... Qﬁ

L_‘L
] =
(R
)
=
‘G
-
&
-

* Dependencies
— Cascade effects Con = A
 Early warning ‘—‘H H_

— Reduction of costs

— Recovering from failure is more expensive
than correcting in advance

— Possible advanced replan and reschedule:
secondary solutions

Plan Adapt

Critical functionality

System
resilience

Time
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Data acquisition

Workflow Cc/SNAPlIcnv ’

Business Intelligence for

Production - Maintenance

Feature selection,
Feature engineering

CNN-LSTM Training

Maintenance

CNN-LSTM F/NF Explainable/XAl
Engine (Shap)

{features (t)}

Validation Al
Model

CNN: Convolutionary NN
LSTM: Long Short-Term Memory
(deep learning model)

Classification
Model

maintenance with general control systems and
data flow

JJ integration of workflow management system for

Structure of the plant

=l = Decision making

— E Fllﬂ Oon More cases
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Plant
Status

Control

) 4 Supervisor

i !

loT App

OpenMaint

Business
Logic 2

350, 733

Dashboard for. . .
Production Control

loT App

1865

¥o
- Bustness Intelligence
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- : 1 - r_l - Raen . > A -
Jverview reatures

°C

TempreactoreR4001 - chlorine paraffins (CPS) reactor temperature indication

TempreactoreR4002 -

TempreactorR4003

Potable Ferric std Storage level indication %
s4304 | chlorine paraffins (CPS) Storage level indication %
Potable Ferric std flow rate measurement and totalization m3
Potable Ferric Chloride flow rate measurement and totalization m3
Potable Ferric Chloride Storage level indication %
NaOH KOH flow rate measure and totalization It —m3
NaOH KOH electrolysis load adjustment (production) KA
NaOH KOH flow rate measure and totalization m3
NaOH KOH Storage level indication %
sodium hypochlorite quantity of material produced m3
sodium hypochlorite Storage level indication %
HCI Storage level indication %
Ferric Chloride std potential measure redox Ferric Chloride mV

Snap4City (C), Sept. 2024
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4/”

Preditive capabilities

Deep Learning: LSTM, CNN- e
LSTM approached 08

0.6 -

Explainable Al: Identification
of possible causes of fault

« o 0.2 1
weighted avg 0.90 0.92 0.90 00 | - | | | - Model LSTH

0.0 0.2 0.4 0.6 0.8 10

0.4 A

True Positive Rate

higher = lower
base value f(x)
0.2428 0.2528 0.2628 0.2728 0.2828 0.2928 0.3(0.30 0.3128 0.3228 0.3328

B re————

S904C S871 KOH_2_charge KOH_1_charge RedoxFeCl3Pot diff S904B potFerricChloride diff S484 S484  diff S857 diff S4304 S851 S$S487 diff_S904D

Snap4City (C), Sept. 2024
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) 2 fF9 y 9 1 N \ — =
assification model CNN-LSTM
Classitication model CNN-LS
Input 10 1
Layer (type) OQutput Shape Param #
e e e s s e e e s e e e u.ﬂ N
Convid convld [ConvlD) (Nore, 20, 64) 3320 w
L=}
. - ﬁ 06
AveragePooling average poolingld (AverageFo (None, 10, 64) 0 z
Istm (LSTM) (None, 10,200) 212000 § 0.4
Istm_1 (LSTM) (None, 10,200) 320800 0.7 -
Py === Mo Skill
lstm_2 (LSTM) (None, 10,200) 320800 I e Model LSTH
Istm_3 (LSTM) (None, 10, 200) 320800 0.0 0.2 0.4 0.6 0.8 10
B — ™|t |
Normality
Actual Class
dropout (Dropout) (None, 100) 0 Norma,,ty 45811
. 3306 1376
dense (Dense) (None, 1) 101

Total params: 1,303,221
Trainable params: 1,303,221
Non-frainable params: 0

Qutput

welghted

avg
Snap4City (C), Sept. 2024
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Explainable/XAl - CNN-LSTM (SHAP)

Explanation of prediction generated by model for fault

higher — lower

base value f(x)
0.8809 0.8814 0.8819 0.8824 0.8829 0.8834 0.8839 0.8844 0.8849 0.88540.89 0.8859 0.8864
>>>>»3/,!~_—$«
S4304 3S871 S854 RedoxFeCl3Pot diff_S904B diff_S854 S484 S851

Explanation of prediction generated by model for normality

higher — lower
base value f(x)
0.2428 0.2528 0.2628 0.2728 0.2828 0.2928 0.3(0.30 0.3128 0.3228 0.3328

DD S N N E— W

S904C S871 KOH_2 charge KOH_1_charge RedoxFeCI3Pot diff_S904B potFerricChloride diff_S484 S484 diff_S857 diff_S4304 S851 $S487 diff_S904D

n S h a p h iStO ry Mon 23 Aug 09:54:43

Organizationciotobsf:MaintPredHistory - prediction

I,
- n ‘ | H_nn M
27 Jan 28 Jan 22 Jan 30.Jan 3l.Jan 1 Feb

28, 22 Dec 30 3.Dec 13Jan  2Jan  3.Jan  4Jan S.Jan &6.3Jan 7.Jan 8. Jan 2.3Ja 10.Jan M.3Ja Jan 14.3Jan 15.3Jan 18.Jan  17.Janm 183Jan 12.Jan 20 Jan 21 Jan 22 Jan 23.Jan 24 Jan 25.Jan 25 Jan
Dec

Time trend comparison Em)

Snap4City (C), Sept. 2024
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B MN'OH = - ocs b/ s Valve 786 with trend v
- IM g / Altair Production Line
WA ]
e g Map and 3D BIM modelling to:
- -- represent the details
y - o — = -- associate physical é‘Ie’m%ms
S ) with data A
o e e i A P
Historical and Real Time Data mownes = e o
Synoptics for real time monitoring p—— S Gl B
a0 e — 86D, | mihe | efne CARBONATO DI POTASSIO
ldrogene gas g & ‘:JH;‘”;: ‘H“ .

, i i - Business Intelligence

- o | Maintenance . 3
—EE - : *g;\\\i'%,‘ Explainable Al to map critical values of

----- | il : ;".-é' \_;a devices and detection to physical
= : "o,:o?.. ‘o‘\l* elements in the plant
o P Uy, [ 1 1
e sacous s ® higher = lower
Gy WO @ base value f(x)
s b . ot BB 08829 08834 0.8839 0.8844 08849  088540.89 0.8859 0.8864

https://www.snap4city.org/dashboardSmartC )»))?!!-/-l—(((
ItV/VIeW/I nd ex. p h p ?Idd aSboa rd — M ZAl NA== 54304 S871 S854 RedoxFeCl3Pot diff_S904B diff_S854 5484 5851

Snap4City (C), Sept. 2024
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What-If Analysis C-SNARLcry

Kl ciry |

a scenario occurs
Available data and techniques in the future

Historical Data, HD

' % % %
Real Time Data, RTD Yes @ @
(%)

HD + RTD + Short term Predictions, STP(.) Yes Yes
HD + RTD + Analytical Model, AM(.) + Yes Yes Yes (Yes)
Scenario Model, SM(.)

HD + RTD + Short and Very Long Term Yes Yes Yes Yes
Predictions, SVLTP(.) + AM(.) + SM(.) +

Simulation, S(.)

HD + RTD + SVLTP(.) + AM(.) + SM(.) + S(.) + Yes Yes Yes Yes Yes
KPI(.) based Decision

Snap4City (C), Sept. 2024
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0 [Fivinz: | @, W HOW TO RESPOND/REACT SNAPmousTry 22555
wh .fJ | = d J,..J . o - 2 | PR - ® b J"J - J 'y = a
at-IT: what Is going to happen IT .... this and that

 What is going to happen at:
— People, Economy, Society, .. USRI el A

. . KPI, Optimization
— Traffic, Pollutant, Parking, structures Visual Analytic: animations
— Equipment, .. ...

Calartinn
* if certain unexpected events Scenario Selection
would occur Criteria
— Scenario definition \ I

— Guessing future data...
Historical e —

e Taking into account fe— | el

— Historical Data e Analytical
. eal Time

— Real Time Data Data

— Contextual data

Predictions Models

Snap4City (C), Sept. 2024
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Role: RootAdmin, Level: 7
LocouT.
My Snap4City.org
@@ Dashboards
@& My Dashboards in All Org.
@ Dashboards of My Organization
@ My Dashboards in My Organization
My Data Dashboard Dev Kibana
‘1 My Data Dashboard Kibana
@@ Extra Dashboard Widgets ~
A Natificator
[0 Data, my Data, OpenData ~
M Knowledge and Maps ¥
10T Applications *
= 10T Directory and Devices ¥
= Resource Manager ¥
[# Development Tools ~
& Management ¥
Decision Support Systems ¥
©f Settings v
User Management and Auditing +*
Help and Contacts *
[0 Documentation and Articles ¥
My Profile +
& Kma4City portal

' DISIT Lab portal

User: roottooladmini, Org: DISIT

”\l'PARTlMENTO DI
DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

Y SNAPwoustry @}ﬁ

B‘M

evDash:

My Data Dashboard Kibana

HITS

(&)
B - I N 1 | ]
2 2020- 5 2020- TOTAL HITS
date_time per day
EVENT COUNTS aon
3
Q
T — T T B T T T T T - T T
date_time per 10min
FACET FIELDS v1 DEVICE NAME ORGANIZATION PIE
organization
£ R
emp_ on02 01
nature - -
o R . -
est_ser 03 (6%)
Firenze (14.94
sub nature
ater_detector09 (4
~
Vater_detector03 (4.9 DISTRIBUTION VALUE NAME
groups
o
ater_detector06 (4
kind £
- N -]
Vater_detector10 (4.9 O Ancn
N | TR SRR N A B TR Y 0 TETTEEe RS O 400,000
. Vater_detector07 (49 =
value name
T 1 T T T T
Vater_detector05 (4.9 G
~ er_detector08 (4.92 S
device name

value_name.keyword: Descending




My Data Dashboard Kibana

wwwwwwwww

7,642,593

EVENT COUNTS

organization

uuuuuuuuu

DISTRIBUTION VALUE NAME

vaiue type

:: 4 CIT
iy i

Q—*dim_

B‘M

kibana  ¢“SNAP/ sy

Dynamic Filtering, Adaptable, ...
Full data details, drill down,...
Synergic with Data Inspector which
addresses data relationships, processing
and information
Only Your Data for
* Manager and Area Managers
All Accessible Data for
* ToolAdmin and RootAdmin

B hapacity (C), Sept. 2024




JENT COUNTS

2020-12-17

date_time per day

TOTAL HITS

\CET FIELDS v1

organization

nature

groups

kind

value name

device name

value type

kplid

ALUE_TYPE, DATA_TYPE

MARTCITYMAP-vi

DEVICE NAME
SMART62 (1
SMART59 (1.66%
MARTA43 (1.67
SMARTSO0 (1.7
SMART4S (1.71
station03 (2.48

104 (4

date_time per 10min

AW

AN

DISTRIBUTION VALUE TYPE

ORGANIZATION PIE

DISTRIBUTION VALUE NAME

SRC, DEVICENAME

value_type.keyword: Descending

DEVICENAME, VALUE_NAME, VALUE_TYPE

%
S
u = ==
| ] == ==
s &
T amah T
2 oY
(. T
&N » ity w

5
]
(3]
ding
DISTRIBUTION DATA TYPE
T T
data_type.keyword: Descending
VALUE_TYPE, VALUE_UNIT, VALUE_STR
F e \
&
[ ]
= ’}
g W

¢ SNAP mousTry ]

* Multi faceted Search by

Devices
Organization
Drill on Time
Drill on Map
Value Types
Data Type
Value name
Data table
Etc.

K kibana

e Respect Privacy and
GDPR
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TN

Controlling Energy Power

Measuring ‘
Energy Consumption

https://www.snap4city.org/369

! n”.m,

Y SNAP/oustay @

Measuring any kind of sensors values

of o[- Ysvs,

Any kind of notification channel

Contextual (smart city/home) data, Data Analytics
Historical Data, Remote Control, Mobile App

Administrative Servers

Snap4cCity (C), Sept. 2024
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UNIVERSITA | IDINIFO | DISIT

¢V SNAPoustry [,

S

DEGLI STUDI IPARTIMENTODI DISTRIBUTED SYSTEMS 2 :
FIRENZE | Beiisa e | 2ENETer D 2VICES
bxaxnn Tempj Humidity
; 8 Relais, N

v "y
v v

(TR
LTI

actuators

Metering

10T Data
Shadow
Snap4City

IOT Applications

Dashboards and Apps

‘Q Big Data Analytics, Artificial Intelligence

¢YSNAPdary @i

aaaaa

DINFO |pISIT

0. | BRI

FlRENZE

*ﬂadbus

Gateway Edge E

adbus USB - MdBus

u:iiii.nli

. ModBus to Snap4C|ty ’

* A large range of devices:
sensors and actuators

Over serial as RS485 and/or IP

Snap4City (C), Sept. 2024
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UNIT

PORT

TCP/IP Nummer

MAC ID Ethernet
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Temp. esterna: 25.00°C

Temp. interna: 31°C
Umid. esterna: 68%

Umid. interna: 42.1%
285°C 421°C
289% 936%

Textile Industry 4.0

Status Attuatori

Prodotto: Custom Condizionatore: scal
Temperatura: 36 - 41°C

Umidita: 20 - 30%

da Umidificazione: deumidifica

455

&

Tue 18 Aug 19:11:52
Sriareezoe
- 1800 1500
o 7000 o 7000
Consumo Totale ) @
a W

3k —
2k

1204 19:06 1208 210

Conditioner power ie Humidifier power ie
® ® ® ® &
== | == == == 0
n n - b N
Privacy Policy ~ Cookies Policy ~ Terms and Conditions ~ Contact us

FIRENZE

~ - T
g ~
L -~
(] ~ =l
e
-~
~
O active - -
v ~
~
() send command
&
‘(B 1“5 incr temp
P P Daciive
~
( ~
S— delay 300ms switch
O active

() receive status

o. CondStatus (3

® connected -. HumStatus 0

0 active

@ connected to wss://dashboard kmd4city.org:443/server

| requestReadPowerClim

—(é ‘ requestReadPowerHum

| requestReadPowerTot

0O active

0 active

O active




UNIVERSITA DINFO | DISIT - J é" m',":?
DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEM - L £ I
FIRENZE | S8 . | REMRERLTE" J J f —~ 0 é - SNAP/inoustrY Bt
HueE:Iub & 5G gateway
-  cYSNAP4eny —_
. |OT Edge: E FILARE Dashboards Advanced
Motion Control / Alarm Orion Broker Smart City AP
Raspberry 2
pi: Environmental SNAp4c|'ry
TP Link ) Contextual data
lugs : : y
plugs: (( (( + Historical Dat e T Gio 11 Giu
meter H ﬂ SUN istorical Data, wee & e
_ ] ALL Remote . 2
AIexa. Voice Control MicroServ Control, Mobile 5l e
ice App g a7
Bbrary ™ = 000 s s aler
P Sty MemiCoie Gt e e 2 snapdory S
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Measuring Temperature and Humidity

Sonoff: Controlling Energy Power e _
, s S Wlm 3 Garage Door Window
‘1@.« yo€--__ — -
/ = / Roller Shutters
iR et TTe-a 4
Philips Hue: Controlling Lights
é é S EEnEEEEEEE PR > .
! o |OT Edge: Controlling
R4
oD -~ Hue Hub el J Alarm sound
Hue: Motion Con'gre’f? Alarm pi: Node- - >y 2Nd light
: B, <« IR Controlling
i Irri atOFS iving oom oom arden
Measuring S Ll g. , Hoge  Regml  Regmz ‘Gard Nera  Guee  Wiqu:
. - Q. .D‘- 3 : ﬁ :
Energy Consumption T - , w = ,
. . . e © o o | (O O e
TP Link: Controlling / Measuring Energy Plugs SN . S S S
Garden Alarms Energy
{ ( € € € € Al
- ' . — i » Plug2 Plug4 m E_ﬂ%ﬂ
(( ( | L\ =1/@» O @
‘e ¢YSNAP/ciry =N
Alexa: Voice Control PR Y 1 () e

https://www.snap4city.o rg/6%r(1)ap4City (C), Sept. 2024

Local Control

Histérical Data, Remote Control, Mobile App

Environmental Contextual data from the city |
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.. Industry production Domain (zo24)

* Efficiency, costs

e Production optimisation

* Quality Level
 Solutions for Operation (monitoring, managing, mobile apps, digital signages, control rooms)

* Monitoring KPI: administration, production, commercial, faults, etc.

* Early detection/warning, alarm, of critical conditions

e Multichannel Event reporting: email, Telegram, mobile apps, SMS, etc.

* Managing maintenance operation

 Computing predictions on KPI

* Computing predictive maintenance
 Solutions for Planning (optimization and what-if analysis)

* Generative Al and predictive Al for production plan optimisation

* Reduction maintenance costs, reduction of critical SLA conditions, improving quality level
» Algorithms and computational solutions, see next slide

Snap4cCity (C), Sept. 2024
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Predictive
Analytics
Dashboard

L2
Piano Linea 2 - . Sintesi
inea 2

»

PF 741FERR * 'sNAPA

GRUPPO FERROVIE DELLO STATO ITALIANE

Data fine in stima Durata stimata Data effettiva partenza

Analytics
Dashboard

Prove
CVT & ANSFISA 4 1

o/

Totale i 02/08/2022 1B/05/2026

= Predictive Analytics "; A
MaxSquadre — Dashboard & \ |

Simulazione : T
Allocazione A

[

MaxSguadre ~

'm-:mm.n:nru“

Privacy Policy  Cookbes Policy.



Open Italy 2021

-
I irairenn

T ST LD TP RN

: . Sintesi
Vista Complessiva Linea 2

LINEA Codice Linea Annc ERTMS  Bassline Lunghezza ERTMS

Linea1  AA1 2028 3 5 km

i
g
§
%

Linea 2 BB22 2027 200 km 1702022 16:40:02

:
]

Simnulazione
Allocazions
Limaa 2

Linea 3 OC33 2025 150 km

1 H
]

{

Linea 4 DD44 2026 100 km

Linea 5 EESS 2025 50 km

I
E

Linea & FFES 2025 a0 km

i

1 I
¢

Linea 7 GGF7T 2025 20 km

Linea 8 HH3EB 2025 2 B0 km

F
]

Linea 9 MMS9 2025 a0 km

|
ik
|
]
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Open Italy 2021

-
FF sracrenn

. A DS BT raL e

Piano Linea 2 - _ Sintesi
Linea 2

VM |
Fempriasi i e 1L
s T8 e i g '
PA——
s e (A

e Simulazione
Allocazions
Liresa 2

i ) Bakiameoy 8 TU7
SRS
Vil rwe v Y e B AR

s s T

Data partenza in stima Data fine in atima Durata stimata Data effettiva partenza Data sffettiva fine
Progetto di base O2/08/2022 31/08/2022 D2rDEF2022 31082022
Progetto esscutivo 082022 20/11/2022 ey vt Rl weded 2aM1/2022
Vir_ODI PE 29M12022 2B/ 2023 29112022 28/01/2023
Realizzazions 28/01/2023 20008/2025 28/04/2023 20/08/2025
Prove 20/08/2025 19/12/2026 20/089/2025 1942/ 2025
CVT & AMNSFISA 18M12/2026 18/05/2026 19M12/2026 18/05/ 2026

Totale 02082022 18/05/2028 02/08/2022 18/05/2026
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o o
loT Health Scenarios SNAP/crry

1) Smart Ambulance: » 3) Smart Bed:
Collecting and managing local data from tools and Collecting and managing data from smart
sensors inside the ambulance, 10T Devices, bed sensors, monitoring parameters in real-
Tablets, Drones etc. - time

P 2) Personal Health devices:
e.g.: glucometers, etc.
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smart

o

Stato batterie

Stato bombole

¢V SNAP/ousty =

alad =
patient information
o4s Km adestinazione. 5

Maria Rossi, donna, 49 anni

« Diabetica
« Ipertesa
« Assume farmaci X, Y, Z

Note: Caduta dalle scale

\ W

|V M|

46:17

'-M
4— s 0 ﬁl

Batteria #1 Batteria #2 3 =
— Anestetico
10 % 86 %
;
Frigorifero #1 Frigorifero #2 500 L
of
TEMP-c + | [ TEMP-c 1000
Desiderata -1 Desiderata 17
Corrente -2 I_ Corrente 18
(<) Inventario 2 wEm
Equipaggiamento Contenitori

Descrizione: Garze sterili

( I )
Info Nome Dosaggio Quantita totale ™
) Aghi 5 5
Descrizione:
e Tach&lnna 500 mg 15 m
Descrizione: Paracetamolo, farmaco da banco
e Garze 0 40

Diagnostica veicolo

& Batteria

+m Motore
Livellocarica  50% Stato OK °
@ Preumatici | W Olio
Fromale SX  20% @ Livelio 90% ]
Frontale DX 100% @ e
Posteriore SX  60%
Posteriore DX  20% @

Attivita

<l Radiatore

Temperatura

Frontale SX
Frontale DX

w0 o

O Aibag

OFF @
OFF @

di manutenzione
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UNIVERSITA
DEGLI STUDI DINNTIO:D,O
F l RE N Z E INGEGNERIA

DELL'INFORMAZIONE TECHNOLOGIES LAB

YIS x
DISTRIBUTED SYSTEMS
AND INTERNET p p

 HUD control 0B

G G
Monitoring Patient @

Intervention data va | °/ }

Device/equipment Status: e |

36.82 Km a destinazione.

— Fridge, tanks (anestetic, oxigen, etc.)
e Stock
— Load/get any drug/item per box/container

* Car Maintenance
— Programmed, and accidents

Snap4City (C), Sept. 2024
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Jewel Alarms
AMPERE

Click on
Jewel

Snap4City (C), Sept. 2024

Email:

Phone:

Controls:|
© Hdhdbdb
© Francesco will
® Minitong Wi

Ampere user list

rotactive  2022-04-06T14:19:41.050Z

nat_active

Potactive 2022

notoctive  2022-04-14T10:56:49.203Z ’ b et

Link to “Ampere User Man:

Pre. 1 2 ) | Newt ant

7

Deviceld
2022-04-11T13:56:29.952Z Operator Called: § Sev !
Called: 118
2022-04-11T14:37:52 6567 APP alert Action
2022-04-11T14:38:24.1127 Operator Called: 118
2022-04-12T08:16:46.0762 APP alert P action
2022-04-13T12:07:27.5862 Operator Called: 118
2022-04-13T15:16:45.9872 Operator Called: Daniele Bologna test_description
2022-04-14713:00:15.680Z Operator Called: 115 new action
2022-04-14T13:19:18.1187 Operator Called: 115 test new action
2022-4-11T15:18:47.000Z Operator Called: M Bol
2022-4-11T15:21:6.000Z Operator Called: 112
First << Prev 2 3 Next>> Last

Action

| User

7 ‘.V_Metadata

List of user event's

Operator Actions

Call User:

© Daniele Bologna (3381122333)

Call Contacts:
OM Bol (057123693966)

OS Sev (255249146)

ER Numbers:
© Call 115

O Call 112
© Call 118

Description:

Cancel

CCSNAPthNnusmv
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Energy monitoring and business intelligence

ene

Green and Data Driven District @ MIND

Aggregated KPl  JuicePark  SmartPole  CityAnalytics

Energy produced to date

JuicePark Ij]kWh

SmartPole |27.341 [kWh

CityAnalytics insight

Average daily people [9845.3

Average Milan resident
over tourist ratio m

Videoanalysis - KPI to date

[ 0]

Vehicle counted 520

People aggregation [ 0]

People counted

WiFi sessions daily peak SOS events to date Vehicle charging sessions to date

SmartPole requests
Max connected devices [j o ; . % . L
oo TR = enel-x juice park
AED requests [j J P
main S @
VE: ’
Juice Park Smart Pole Number of otalSes- o :
Detailed KPIs Detailed KPIs
People Counts (hourly) waeumawie«sp\e in Forbidden Area(im) People Aggregation  (im)
Privacy Policy Cookies Policy Terms and Conditions

= I

cne

Snap4City (C), Sept. 2024

longinZoneCount lotsObjectsCount

Last Event
21/04/202210:47

21/04/202210:48

events detec_

CCSNApdmnuser

eénel X
Thu 21 Apr 10:48:31

Power Meter - Energy Consumed fm ©

KiWh

Power Meter - Energy Produced [

Privacy Policy ~ Cookies Policy  Terms and Conditions

€ sNnap4
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Energy monitoring and business intelligence

Green and Data Driven District @ MIND

Aggregated KPl  JuicePark  SmartPole  CityAnalytics

POI -0D POI - PRESENZE POI - PRESENZE (TS) ACE - PRESENZE ACE - PRESENZE (TS)

Viale Gertosal &
\aregnano Vlllaplzz h

NS |
1 ke S Boldmasco
13 1 agnula

o> = S e

Origin-Destination Map

Hovigh®”

Bovisas ~ pergano!

Milano Due OD Controls:
: Show all polygons:

Time period: Start -
_Trenno. Precision: poi
¢ St e.m Flow:
1 Lampugnano 185 m =
Parcoaldo <= t K eo—— > 100
' Ippoaromon.-
delGaloppo * 2021-12-31 00:00:00
B £l
§
sPisbis | Al A\ 3 \“‘
B (.. OD Flows \
,\ Par(nd}lle' E8 Area id: Polygon Quartiere Navigli
Cave. e Rates:
\ visite totali: 17.578%
& o visite in provincia: 23.754% W‘
Flow visite out provincia: 9.474% P
0-2% o visite stranieri: 17.391%
2-4% ellaNuova —crary visite residenti: 0%
s 4-6% (
6-8% \ 5 5P160 fo]
% 8-10% .
10-12.5% \ Y
\ : g g
A} 12.5-15% 1€ tinate f || Y “ Meziate n
. 15-17.5% > X 4l &1 \
175-20% = A « ¢ Ponte Lanibro |4 A‘unptma | . \ 7
20-25% / s Montucco | Moaviong, il 1/
Barona f =i il 7 ’ % o \
m - ) - T = . L > U 0 I\ s Mirazzano
B ‘ 3 ‘Stadera| ' A\ Vigen o s 2L~ i &
X % \ 1= g A Lo ¥ - Pl © OpenStreethap contributors

Privacy Policy Cookies Policy Terms and Conditions

SUSTAINABLE CITIES
AND COMMUNITIES

N8

Snap4City (C), Sept. 2024

Green and Data Driven District

CciSNANmnusmv

Aggregated KPI CityAnalytics

Enel X Smart Pole
Detailed KPIs

Videocanalysis

People counted daily:

People counted to date: _

Pecple aggregation daily 0 eBike

People aggregation to date: [ Daily number of sessions: ]
Vehicle counted daily: Number of sessions to date: 0
Vehicle counted to date: Total Energy consumed: C o
Power meter Average energy consumed: 0
Daily energy consumed: Last charger session:| 1700612022 11:26]
Energy consumed to dat Emergency

Dully anergy procuced: SOS requests to date: 1]
Energy produced to date: S0 request dily: Ij
WiFi AED requests to date: 0
Max number of comected ) AED requests to daily: Cd
devices in the last day:

Hourl cted

K come

Privacy Policy

¥ snap4

Green and Data Driven District

Detailed KPIs

Videoanalysis

Vehicle parked to date:
Vehicle count daily:

Vehicle parked daily:

Vehicle count to date:

Power meter

Energy consumed daily: E'kWh
Energy consumed to date:ljlk“h
Energy produced daily: Ijlmm
Energy produced to date:ljlk\w

WiFi

devices in the last day:

Hourly average connected
devices:

Max number of connected Ij'

CityAnalytics

Emergency
SOS Requests to date:
S80S request daily:

EV charged

Number of sessions daily:

Number of sessions to date:

Total Energy consumed:
Average energy consumed:

[

Lastchargersession:[ (]

¢“snapd
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PONT DU GARD: PEOPLE AND BIKES COUNTING

Tue 3 May 14:13:30

4m (<]
40
a
= 20
N Y ? oA A A
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15.Now 27.0ee 10.Jan 24.an 7.feb 21.Feb 7.Mar 21.Mar 4 Apr 18.Apr
Ratadle Velos_Ratade Velos Velos OUT_vers_sortie 102046605 - bikeCounting @ Rive_gauche Valive Valive_velo_IN_103046607 - bikeCounting La_sousta_La_seusta_vele_OUT 104045609 - bikeCounting
La_sousta._La_seusta_velo_IN_103046609 - bikeCounting ® MDG_MDG_Velos_OUT_vers_site 104046608 - bikeCounting ® Ratade Velos Ratade Velos_Velos IN_vers_site 103046605 - bikeCounting.
MDG_MDG_Velos IN_vers_parking. 103046608 - bikeCounting Rive_gauche Valive_Valive_velo OUT_104046607 - bikeCounting Ratade_Velos_Ratade_Velos Velos IN_vers_site 101046605 - bikeCounting
Ratae_Velos_Ratade Velos Velos OUT_vers_sortie 104046605 - bikeCounting
4m  ©
s00
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= 250
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@ MDG_MDG_Pietons_OUT_vers_site_ 102046608 - peopleCounting
Rive_gauche Valive Valive_pieton_OUT 102046607 - peopleCaunting o S0 ooo 100
127 Equipement @ Personnel PontDuGard quantity

HERIT-DATA - WEST GREECE VARIOUS DATA -
NEWGUI

Snap4City (C), Sept. 2024

HERIT-DATA - CLONED NEWGUI

2000

Pont du Gard Main

Pont du Gard
Dashboard

Pont du Gard Consumer
Satisfaction

Tue 3 May 13:59:05

o e wm mR
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HERIT-DATA - PONT DU GARD CONSUMER

Tue 3 May 14:34:55
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Smart Waste — Map view

=] Smart Waste Management

Thu 5 May T1:14:28

Select the bins Kind, Fullness and Status + he VALUE NAME: FI67896
from the dropdown below and press £ pescH
SUBMIT to see the results on the map. BETALS meron fEpes W, KN i

Last update: 2022-02-28 12:46:12.899Z

Kind Status | N anee S
14 T BN “bsa’i‘_{ \ Description Value Buttons
gl i YRl
[Group | [All v 7 2 \ dateObserved 202202 Last  Last  Last o Last Last lLast = Last
- o 28T12:46:12.800Z value 4 hours 24 hour7 days 30 days6 montr 1year
Fullness 11 /é =
Last  Last Last Last Last Laot = Laot L
4 X generic [SURIid] value 4 hours 24 hour 7 days 30 days6 montt 1year ‘g
All v S rocoaiare o
o 3 glass [SURI id] == I I D D B it
) / o our 7 daye 30 days6 montr 1 year
4 Lost  Last —Last  Last  Last Last [Last
L—--J i ? G s [URED valle 4 hours 24 Tour7 dave 90 GayeG montr 15ear
i - | Last  rast  Last Last Last  Last
X WSS | organic [SURIid] ue 4 houre 24 hour 30 daye6 montt 1 year
St RN Last  Last t Last
a5 Olotto i S paper [SURLid] vanie 4Tours 24 houn7 30 days6 montr 1year
plastic [SURI id] | R B | ap pre=n -

Via_Dei_Medici: ORGANIC fullness (<]

MY S et ,-::t'—* = WD = il
1) o L

k) 1 ‘MV'ASB“E 3R = - e
b - ‘ » 'w‘ / >

Sia. méd=MuN<\“ s > N7
i
ORGANIC PAPER GLASS GENERIC
I
ﬁ ) <
[ % | %

Privacy Policy ~ Cookies Policy ~ Terms and Conditions

¢*sNaP4

* Reduction of costs for waste collection
* Optimization of waste collection for the next day, forecast
* Production of rides and paths for the drivers on waste collection

* Operator:
* Refine a search by using the filters on the left side
* Click on a waste bin pin on the map:
* A popup with real time data is shown
* The fullness status of the selected group of bins is shown in the synoptic below the map
* Specific fullness weekly trends are shown below the map

* Chick on the «Table view» button to access the other dashboard
Snap4City (C), Sept. 2024

¢ sNAPA D

Search bins on map by filtering
per:

@,

Kind (All, generic, plastic,
paper, glass, metal, organic)
Status (Active, Not Active)
Fullness (Full, Half-full, Empty)
Address

Group of bins (by GrouplD)

GOOD HEALTH
AND WELL-BEING

4

UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO
IgﬂfODl

DELLNFORMAZIONE

%'ﬂlm,

DISIT ¥
el O SNAD4C|TV
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Trajectorywaste2 Fii 17 May 18:34:15

DISIT:orionUNIFI:113043.960_
485172.926-Rest

Trajectorywaste2

Selector - Map
DISIT:0rionUNIF1:113043.960_ 4 £
485172.926-Rest

Please select a date:

Please

select a ride among

Fri 17 May 18:30:58

Selector - Map
. DISIT:orionUNIFI:113043.960_
dseningil

485172.926-Rest R il FE e S : e

N

N200|' ! 116977.080_488279.962-REST

e " Haarlemmerweg — 4 r ~ T r . r _ r
me“ T VALUE NAME: 116977.080_488270.962-REST ¥ E i : Sportpark
Multatuliweg|

Ej DETALS | DESCRIPTION | RTDATA
1 friz conyptrat
4 Last update: 2021-12.04 10:10:34.000+01-00

i ’; iz d Description Value Buttons Bert,

g 1 S ¥on ot
E ] Z ;[‘] | caneobsened ez last 4h 2h (7d 30d 6m 1y 2 i
U £ E 0 osog0aacoez o

0 :@ | weight 25 Last 40 24n 7d 30d 6m 1y 2y i ;

Keep data on target widgel(s) after popup close:(|
Z

Please select a date

Please select a ride among

=
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http://dashboard/dashboardSmartCity/view/index.php?iddasboard=MTk=

UNIVERSITA DINFO A WL
DEGLI STUDIL S 25N ENTo o DISTRIBUTED SYSTEMS AND m
FIRENZE  NGEGNeRA INTERNET TECHNOLOGIES LAB CITy -
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE b D€

AND TECHNOLOGIES LAB M

PINN: Physically Informed Neural Neworks Models

* Solving Navier-Stokes PDE (partial differential equations)
equation, via PINN approach

— Reduction of computing costs for simulating load effect into the
autoclaves curing process

— Validation wrt Open Foam
— Precision on steady and transitory cases

— Definition of Transfer Learning techniques 17

* Videos on https://www.snap4city.org/1010

Snap4City (C), Sept. 2024 95


https://www.snap4city.org/drupal/node/1010

pranson DINFO - DISIT z
mares | meReTpe, SN AP/
F I R-E N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy o

AND TECHNOLOGIES LAB

Comparison of PINN vs-©penFoam and error

L LK ¢

MFN-PINN (5612) AbsquTe Error
0.250

e i

I )

OpenFoam MFN-PINN AbsquTe Error
0.000 2.000 0.000 0.050 0.100

B B - ﬂ b'i
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ThelLab.City LivingLab by ICEBERG, Romania

Wed 31 May 16:11:04
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* Goals:

» Efficiency, costs
e Quality Level
 Solutions for Operation (monitoring, managing, mobile apps, digital signages, control rooms)
* Monitoring :
» Assets: switches, Wi-Fi, servers, UPS, sensors, building, TV Cams, etc.
* Energy: consumption, operative conditions, etc.
* Production: continuous quality analysis
* Etc.
» Early detection/warning, alarm, of critical conditions
e Multichannel Event reporting: email, Telegram, mobile apps, SMS, etc.
* Managing maintenance operation
 Computing predictions of any kind
 Solutions for Planning (optimization and what-if analysis)
e Reduction maintenance costs, reduction of critical SLA conditions, improvement of quality level

 Algorithms and computational solutions, see next slide
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Data C
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» TemperaturelDataCenter - Gradi Centigradi  + Temperature2DataCenter - Gradi Centigradi Temperature3DataCenter - Gradi Centigradi
» DCNewTempl - temperature v DCNewTemp2 - temperature

18:00 20:00 22:00 28.0ct 02:00 A : 14:00

» HumiditylDataCenter - Percentuale  + Humidity2DataCenter - Percentuale Humidity3DataCenter - Percentuale

« DCNewHum!1 - humidity ¥ DCNewHum?2 - humidity
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GeNotilLab Architecture for ALTAIR

ALTAIR
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SNAP/

Analytical Data from the product quality
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IOT App
Analytics

Dashboards

o Gestore Notifiche Laboratorio - GeNotilab
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|IOT App “ Tools:
Management -- List of Chemical Analyses
-- List of Notifications
-- Define notifications
-- Program, send notifications

-- see notification status
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Users

Analysis
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Notifications

IOT App
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ASYMMETRICA

URBAN TECHNOLOGY

INDUSTRY, INNOVATION
AND INFRASTRUCTURE

Asymmetrica Alarms

Alarms

Variable Status
DIN_4 ALERT_H
DIN_3 ALERT_H
DIN_2 ALERT_H
DIN_2 ALERT H
DIN.4 ALERT_H
DIN_3 ALERT_H
DIN_2 ALERT_H
DIN_4 ALERT_H
DIN_3 ALERT_H
DIN_2 ALERT_H
DIN.4 ALERT_H
DIN_3 ALERT_H
DIN_2 ALERT_H
DIN_4 ALERT_H
DIN_3 ALERT_H
DIN_2 ALERT_H
DIN.4 ALERT_H
DIN_3 ALERT_H
DIN_2 ALERT_H
DIN4 ALERT_H

Showing 1 to 20 of 3,392 entries

Device
DIGITAL_IN_Alarm_1
IGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITALIN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1
DIGITAL_IN_Alarm_1

DIGITAL_IN_Alarm_1

Date and Time
18/04/2022 3:24:40
18/04/2022 3:24:38
18/04/2022 3:2435
18/04/2022 3:22:20
18/04/2022 3:19:39
18/04/2022 3:19:38
18/04/2022 3:19:37
18/04/2022 3:17:10
18/04/2022 3:17:07
18/04/2022 3:17:05
18/04/2022 3:14:40
18/04/2022 3:14:38
18/04/2022 3:14:36
18/04/2022 3:12:09
18/04/2022 3:12:08
18/04/2022 3:12:05
18/04/2022 3:09:39
18/04/2022 3:09:38
18/04/2022 3:09:37
18/04/2022 3:07:10

CLIMATE
ACTION

Thu 21 Apr 10:56:49

company)
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behavior analysis
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Using the stimulus of the recommendation system, we have
increased the customers’ attention of the 3.48%

* The solution is also functional in presence of a low number of
customers and items

* The solution solved the cold start problems
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User: paolo.hel2, Org: Helsinki 7
Role: AreaManager, Level: 3 . 1A a 0 Prev 1 2 3 .. 14 Next
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Advanced Mode for HTML CSS embedding ALERTS IN FLORENCE REGION

Passive 10T apps
My Snap4City.org 5 Advanced Mode for HTML CS5 embedding Bl
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Data ingestion: more than 70 protocols IOT and Industry 4.0, web Scraping, external services, any protocol database,
etc.

Data access: save/retrieve data, query search on expert system, georeverse solution, search on expert system
Km4City ontology, etc.

Data Transformation/transcoding: binary, hexadecimal, XML, JSON, String, any format

Integration: CKAN, Web Scraping, FTP, Copernicus satellite, Twitter Vigilance, Workflow OpenMaint, Digital Twin
BIMServer, any external service REST Call, etc.

Manipulation of complex data: heatmaps, scenarios, typical time trend, multi series, calendar, maps, etc.

Access to Smart City Entities and exploitation of Smart City Services: transport, parking, POI, KPI, personal data,
scenarios, etc.

Data Analytic: managing Python native, calling and scheduling Python/Rstudio containers as snap4city microservices
(predictions, anomaly detection, statistics, etc.)

User interaction on Dashboard: get data and message from the user interface, providing messages to the user (form,
buttons, switches, animations, selector, maps, etc. )

Custom Widgets: SVG, synoptics, animations, dynamic pins on maps, etc
Event management: Telegram, Twitter, Facebook, SMS, WhatsApp, CAP, etc.
Hardware Specific Devices: Raspberry Pi, Android, Philips, video wall management, etc.

Snap4City (C), Sept. 2024



Ingestion, aggreg. = exploitation

* loT App Visual

rogramming, no coding

e Data transformation

* Integration, Interoperab.

Data ingestion
Business logic

* Edge and Cloud

* MicroServices data
driven develop via

visual language
Node-RED
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tS / Synoptics to Storage in WS

Energy

New Share
Variables

Constant
Values *

Web Socket\Secure
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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

e @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.

=T eFoundation (Q/, FI --enls —
2701V AN

Node-RED g O |G _X dugutal ecosystam bee Smart Citg
: . EUROPEAN OPEN
" SI:?IFL?‘L network o Ckan ‘@GJ L @?Sﬂ, 'I}“alia _—3 SCIENCE CLOUD
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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 is capable to ingest and work with any format:

— Data exchange: JSON, GeoJSON, XML, HTML, HTMLS, DATEX, GTFS,
binary, etc.

— Table: CSV, XLSX, XLS, database, ...
— Any archive file format: zip, rar, 7z, tgz, ...
— Any image format: png, gif, tiff, ico, jpg, ...
— Any video format: mp4, avi, moy, ...
e Search the format you need to cope on the search box of
Snap4City portall

Snap4City (C), Sept. 2024
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j Un]'f]ed

: bna
loTDevice oTSenso
loTDevice oTSenso
loTDevice oTSenso
loTDevice oTSeEnse
loTDevice oTSenso
loTDevice oTSens
loTDevice a5
loTDevice a5
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devicetest] arionUNIFI

devicetest] arianUMIFI
MyThermometer_001 arianUMIFI
MyThermometer_001 arianUMIF
adminTestl arignUMIFI
adminTestl arignUNIFI
rcodevl arionUNIFI

rcodevl arionUMIFI

Classiti

= <
alue Nz alue Typ ¥ =

temperatur: temperatur float “C
humidity humidity float #

temperatur: temperatur: float °C
humidity hiurnidit; float 2

temperature termperat string oC
humidity humid ty string %

temperature temperat float “C
humidity humid t: float

o)

¢“ SNAPwoustey =
) and

2018-05-31 1916:05
2018-05-311915:05

2021-10-1510:01:01
2021-10-1510:01:01

20Z1-10-15 10:00:59
2021-10-15 1000059

2021-10-1510:01:02 private My Cwn
2021-10-1510:01:02 private (My Cwn)

2021-10-1510:01:00 | priv
2021-10-1512:01:00 | private (My

High Level Types

Nature
SubNature
Dev/Model name}j '

Semantic
Classific.

Broker name

Technical
Source

Value Name
Value Type
Data Type

Value Uni

Variables, names

Snap4City (C), Sept. 2024
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How the Dashboards exchange data

raffic Flow, MAPS, Heatmap
IS, HTTPs URLs

0 €

i asid

Dashboards

G } - Coml nane

I Req. ServiceURI, KPI

Dynamic Data:
= m...w._n......? o — ServiceURI, MyKPI,
= . - 1 Events and Actions '

Server Side
Business Logic

Client Side Business Logic
in JavaScript (when needed)

Proc.k |OT.Apps
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Snap4City BigData . .
‘ Storage and KB SerV|ceMap . ServiceURI
Super
|OT Broker Orion ServiceMap | [ B RGN

Quantum Leap

.....

v v v ¥ % v VW

_ — * Req. KPI, Metric ID

’
Metric, KPI ﬁ

p— — ° ;ﬁ 1 A\M s % ’)/‘li % ,‘«‘ = B l { (4 SR
TR R % L SRy e o S N AR

* Traffic Flow, MAPS, Heatmaps

API, External Services, MicroApp

4
e ] :
: T Temovonm | s e ServiceURI (ID)
R [t — YRS < arwesue ) i
= i | IiiniSiR—
= S— *  Dynamic Data, compute
— | L O eu— into IOT Application SR R T
':" £ — 1 ramegconp | TS T
; . U wonesem ot s |+
:‘[ :: _L J et ke 30s Request Green
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s | BANES | o Dynamic (4/22) éSNAD4c|Ty-

Node-RED

iff’«
Widgets ICONS Widget Name, Description - Dashboard-10T m MyPersonalD My KPI w
App ata ta

XX ‘ Single Content SeeeEE) X (cs) X (DD) X X
’ Speed Limit (see custom widget for more) X X
S Speedometer m X(cs) X(DD) X X X X X
~  Gauge D  x(cs) X (DD) = X X X X
B o sngesarvn DEEENE EEEEEM < o0 O X
= T Single and Multiple Bars, X(cs) X (DD) .E X X X X X
= | hf -
stacked or not, ordered Q
2 |== l MultiSeries, shaded, 1 X(cs) X (DD) S X X X X X
staked and non staked, TTT A
(O
il Time Trend (single) X X(PD) ~ X X X X X
.
&4 | ==~ Time Trend Compare on X X X
o) SpiderNet, radar, Kiviat X(cs) X (DD) 8 X X X X X
(i:::} Pie, Donut, 2 layers Donut JPEEEIY  X(cs) X (DD) X X X X
= Table X (cs) X (DD) X X X X X
%ﬁ%’ Calendar X(cs) X (DD) X X
=0) /s, Speak Synthesis 3_’ X(cs) X (DD) string  string
N =
N Maps - 1 . X(cs) X(DD) Many High Level Types X X
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* |OT APP column in previous table:

— X: means that from the IOT App you can send a new value or array to the
widget directly, without the need to have is stored into Sensor or MYKPI
variable, etc.

— CS, widget supports Change Source, in the sense that: from the 10T App is
possible to send a command to the Widget to change the data source. E.g.,
selecting sources among: Sensors (service URI), MyKPI (ID), any value
produced on the I0OT App directly. (cs) recent additions

 Dashboard IOT App column in previous table:
— X: there is a MicroService / node on IOT App to act on those widgets on
dashboard. The data are visualized.
— DD, widget is Data Driven, in the sense that new data in push can be sent and
the widget is updated in real time on web page without web page realoading

TC4.9: New Support Widgets for Bars, Barseries, Trend, and Series, on Dashboards and IOT
Applications (partially obsolete)

‘ x
e v SNAP/nousTRY |27

AND
TECHNOLOGIES LAB

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE
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https://www.snap4city.org/drupal/node/575
https://www.snap4city.org/drupal/node/575
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Dynamic Wid

v0: object ServiceURI (ID)
metricId: "http://www.disit.org/kmdcity/resource/tusc_weather_sensor_ow_316654@" #
metricHighlevelType: "Sensor”
S

siffemperature. Temperature Room Temperature

metrichame: "tusc_weather_sensor_ow_3166548"

metricTyps: "airTemperaturs”
*1: object .
[
metricId: "https://servicemap.disit.org/WebAppGrafo/api/vl/? SerVIceURI (ID)
servicelri=http://wwa.disit.org/kmdcity/resource/tusc_weather_sensor_ow_3182522&format=json"

metricHighlevelType: "Sensor”

® tusc_weather_sensor_ow 3166540 @ tusc_weather_sensor_ow_3182522
Room 117057458 Room 2 17057459

r

[ —— .

metrichame: "tusc_weather_sensor_ow_3182522"

metricTyps: "airTemperaturs”

*2: object

metricId: "17@56320" MyKPI (ID)

metricHighlLevelType: "MyKPI"

metrichame: "SiiMTuscanyTrackerLocation”
metricType: "Velocity"
*3: object
metricId: "
metricHighLevelType: "Dynamic" Dynamic

metrichame: "BatteryTemperatureGalaxyNote"

metricType: "Gradi Centigradi” .
metricValueUnit: "°C" ¢ SQfVlCEURI (ID)
measuredTime: "2019-11-21T14:51:807"

value: 6.688398111364585 d MyKPI (ID), Metric (ID)

*4: object

setricrd: ™ i * Dynamic Data in JSON (single or Vector),
metricHighLevelType: "Dynamic" Dynamlc

metriclame: "BatteryTemperaturemia" CompUted into IOT Application
metricType: "Gradi Centigradi”

metricValueUnit: "°C"

neasuredTine: "2819-11-21T14:51:662" TC4.9: New Support Widgets for Bars, Barseries, Trend, and Series, on Dashboards and 10T Applications
value: 62.8502788741156 Snap4City (C), Sept. 2024 160
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Real Time " . om g
. |‘/r—‘\,‘_ __../‘_k\ - o ‘._F/r'*A\ x — ., ’ "‘1.. /‘f
|IOT Applicatio | ’ |
Rea\T‘me N R0 B Ghn 0600 B0 BN T 6D UBD WO Mde OO0 RO M0 Lm0 10
+ Historical
Snap4city Platform storage
for «Data Shadow» an
Actuator ,
oeq\" Dashboards also provide
pe rendering for sensor values

Snap4City
|OT Brokers @ @
Managing Public and
Private IOT/IOE Devices

Towards any 10T Device
and/or Dashboard
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Nature

MapClick |
MyKPI variable oncha
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R ¥ SNAP4moustry
From Dashboard to 10T Devnces/App

e Widgets: — Acting ON you,
— Impulse Button ¢
— Button
— Switch
— Dimer/Knowb
— KeyPad {
— Geolocator
— Selection (BLINKING YELLOL v o peop'eﬂumh?:_ ;
— Map Picking Nene
* Registered on some

|OT brokers with NGSI
mutual authentication

vl [P
i ’P‘Eéim ,‘

Confirm

— = N 3
O
nl]
>
)
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SVG Custom Widgets Examples 2

Legenda Settunnelst.. I C© Traffic Light bR

n-

Tue 17 Nov 18:46:47

Charging Station Status

Set on the keypad one of the
following values

0 = ERROR (RED)
1 = AVAIBLE (GREEN)

2 = BOOKED (YELLOW)
3 = CHARGING
9999 = white icon

New Last confirmed

None

\ 70 kW

Dynamic Speed Limit Sign ic

-

o — H»
u
o)

Speed Limit Set

Last confirmed

None Confirm
7 8 9 Speed Limit Explaination
4 5 6 Speed Limit Custom Widget example
1 5 2 andaickconrm R hitps://www.snapécity.org /dashboardSmartCity /view/i
e san ndex.php?iddasboard=Mijk4Ng==
@) Canc
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Privacy Policy Cookies Policy Terms and Conditions Contact us ;:gi% cec oo

B

Be | 28~ ¢*sNaPdcny


https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=Mjk4Ng==
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=Mjk4Ng==

DIPARTIMENTO DI

se~%. | UNIVERSITA x QLT
@ | oxciroo | DINFO | DISIT ¢V SNAPwoustwy =
S\l | FIRENZE | BERER. | SRR i

é:m €
Sat 19 Dec 00:10:12
AirTemperature n Florence % @
Select a code fromOto 1
to change the road S|gn ° -30 -20 -10 (I) 10 .20 3‘0 40 50 60 70 8»0 90 1?0
I 1 11 | 11 ‘ Il RN |
New Last confirmed ')
None
7 8 9
-
4 S 6 PM10 level - Bologna
1 2 3 .l-
O Canc
Confirm

T 00000000
V@@ZM; ., ; ° 0 POORePOOH
Symbols Legenda 1
0

: 3 QB0OYZ20e

Canc prohibition Traffic Signs Legenda
Confirm

Privacy Policy Cookies Policy Terms and Conditions Contact us §$E

R | snaen)
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MijkONQ==
Snap4City (C), Sept. 2024
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=Mjk0NQ==

pravtsron | DINFO | DISIT S E’J BCLOr dSN APAnpusTry [
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Traffic Light b

Name SVG Custom Widgets Examples 2

Pe— * Selecting

Widget Name Traffic Light status set MSG to be
o o | JREDLE ©  sentonthe

RED LIGHT 1 x oFF BUSlneSS

RED and YELLOW LIGH™ || 2 5 .
RED MDD YELLOW LIGHTS LOgIC |OT
YELLOW LIGHT 3 x ._{ Du I :EIHT
- - [ ] [ ]
i NigEe LI LT Appl t
YELLOW and GREEN LIC || 4 % Ol AND GREEM LIDHTS Ica Ion
M LIGHT
GREEN LIGHT 5 x| o - M DCh ) IEUT
. . HE Ul HH | I\Eu |_:-_'|H l 5
add

Edit Dashboard | View Dashboard

- .'w
1] } () function (—{
e A

B connected to ws:idashboard km4city org:3080/server B Value Written!

msg.payload = {value:JSON.parse(msg.payload).selected};
return msg; Snap4City (C), Sept. 2024 166
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Lontrolling Maps trom 101 Apps B
« User manual: https: //www snap4C|tv org/774
e To control Multi Data Map from IOT App

— Add/remove a Category/SubCategory of Entities,
via more option query

— Add/remove a single Device/PIN, MyPOI, MyKPI,
Dynamic Pins, moving devices, etc.....

— Add/remove cycling paths
— Add/remove OD Matrix
— Add/remove an Heatmap, a Traffic Flows, ...

— Add/remove multiple entities with multiple More
Option Queries

— Add/remove Special Tools: scenarios, whatif, etc.
— Add/remove a set/single temporary GeolnfoPin

"G--.. ,

actor Map C“SNAP4|N|JUSTRV

DINFO

PARTIMENTO DI
INGEGNER
DELL INFORMAZIONE

Pl Zld | -

DISTRIBUTED SYSTEMS r r
AND INTERNET —
TECHNOLOGIES LAB ) = —
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* Trajectories

* Variables, My Personal Tracker

Sensor/sensor-
actuator, :

E..":,;_'-

— Mobile Device =) E
Variable' Data Table B : g . + Points Of Interest :
Va ri a b I e ) :\\ L@e ;:;n:uotldien

®250m

Dashboard-10T App: |7 g X8 |
messages from GUI  |® s

to Business Logicon | . o~

< Points Of Interest

Ll =N R e
B ©1467m

Belroy's Bijou
@1502m
Show 10 v entres Search
0 Coffee & Vinyl
1654 16:56 1658 17:00 1702 17:04 17.06 17:08 1710 171 3 @1532m Values IF Latitude Longitude
O L & e 0 437987252
- - Cypro Restaurant

@1549m

Jerom Restaurant

> MyKPI: dynamic GPS, B pIN e

High Level Types

0 112534081
. °
Y el 0 sasrr | a7eze
0 Wie0soiTIses  s2serr  aTezre
° 4 o | Bisron 0 200008 4763249
n n ©156m
I O S I e Va r I a e = : . s
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lOT Network Manager vs Final User

Network of IOT Brokers |IOT Directory
= pe=—a—— ' | My 10T Device
) I -
|OT Broker | 10T Network N
W 23 New Register
= Manager | \
Registerin \ ' ’
/ Knowledge Base, | ' 10T A lication
Km4Ci — : - e X
mA4City = “1;;” Final user
@ : Manager
=1 Bi=E “ , Discoverin = 3
ﬁ.(;;;:, = -
g as| | {——
, 2
@&I@Ey’/ 2 ServiceMap

Knowledge Base

Knowledge and Storage
Data from the Field and
From the City if needed
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LoraWAN +  Arduino, Snap4All  Snap4AllpAx 10T Edge 10T Edge LoraWan
Arduino + Wl-Fl, NGSI 10T Button Counter NodeRED: - NOdeRED Gateway
12C. NGSI LoraWAN Raspberry Pi,  Android, LINUX, |OT Edge, NGSI,
' ESP,NGSL ik NG|, NGSIL WiFi,  Windows, .. WIFI, RJ45, GPS
Wi-Fl, BT &ps R145,..

Any Sensor / Actuator
Open to other protocols
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Lora 101 Device, Ardull
* Arduino Uno, Mega
* LoraWan Connection
* Any sensor, + |2C

* Fully Customizable

* Open Source |
* NGSI or any other protocols & ..
* Gateway: Dragino

—
CAd LoRa . |
= https://www.snap4city.org/drupal/node/216
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* Android, any version, App from:
https://www.snap4city.org/download/vi
deo/Snap4All.apk

* Mutual Authentication with certificates
* Secure encrypted connection, NGSI
* 10T Application inside -
* Any sensor + Local device sensors m
* Any protocol from IOT devices L
* NGSI or any other protocol

* Fully Customizable

* Local and Cloud Dashboard

* Special MicroServices
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|OT Application Listin;
Snap4City IOT Applications

* Basic (white) ——— a

Role: RootAdmin, Level: 7

@ Dashboards ) @ 2018-09-2TT03:19 @ 2018-10-19T16:07 @ /heatmapByValueAntwerpl206
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I External Services ~ ® 2018-10-22TT1:57 ® Changs

.
D SetM - Data Gat
— Android T - e (&
Resource Manager: Process Loader
A Development Tools ¥ E @ e
. .
— Win/Linux :

Data Analytic ===t

(Plumber) - ®,0,0
Km&4City porta @ .’ ‘.
Web Scraper 10T Application

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

® SamsungGalaxyS4BarCode

E@

Web Scraper
lOT Edge App

(Portia)



— On

ownet: badii

OT Eo
OT Eo

ge Win/Linux

2 | Bretsron | DINFO | DISIT » CETTEE
B[ et | s | s ¢“sN Ap4.Nnu3m
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R — Basic / Advanced
— On IOT Edge Raspberry Pi

ge Android

Click the icon to

%L:”ST";M edit the 10T App
Click to open Click to edit |OT
the Node-RED App properties
10T App
dashboard Click to edit the
Snap4City
Dashboard
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Connections
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search
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CI: Firewall
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* The installation is very simple
1. install Snap4City basic library

2. Drag and drop block from
S4CUtility

3. Configure the block with your credentials
4. Deploy of the IOT App

5. Goin the list of Your IOT Applications on Snap4City.org or other cloud
or on premise installations

6. ldentify the IOT Edge IOT App and click on it to open the view on the
IOT Applications flows

edge-tunnel-to-cloud
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How the Dashboards exchange data

raffic Flow, MAPS, Heatmap
IS, HTTPs URLs

0 €

i asid

Dashboards

G } - Coml nane

I Req. ServiceURI, KPI

Dynamic Data:
= m...w._n......? o — ServiceURI, MyKPI,
= . - 1 Events and Actions '

Server Side
Business Logic

Client Side Business Logic
in JavaScript (when needed)

Proc.k |OT.Apps
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1) Select the area of
interest on map
2) Select the sensors
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3) Drill down on map

4) The JavaScript
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Example: From Data Graphs to Graphs (drill down

1) C||Ck on the Donut Pie Chart om Pie Chart o
element

228

DISIT:orionUNIFI:CarParkStazioneFortezz...

521
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CONSORZIO SOC. COOP,
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OF. SOCIALE
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2) The JavaScript CSBL R
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on the Donut Widget -
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2125 521 8 o
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https://www.snap4city.org/d
owhload/video/ClientSideBus
rSNADATeoh inessLogic-

Client-Side Business Logic
Widget Manual

From Snap4City:
e« We suggest you read

Development-Life-Cycle.pdf
» We suggest you read the TECHNICAL OVERVIEW:

o hittps://www.snap4city.org/download/video/Snap4City -

PlatformOverview. pdf

slides go to https://www.snap4city.ora/577
https://www.snap4city.org
https://www.snap4solutions.org
https://www.snapdindustry.org
https.//twitter.com/snap4city
https://www.facebook.com/snap4city
https://www.youtube.com/channel/UC3tAOO9EbNbasf2-udvandg

Coordinator: Paolo Nesi, Paolo.nesi@unifi.it
DISIT Lab, https://www.disit.org
DINFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, Italy
Phone: +39-335-5668674
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JJJ;"EEJH ations, different models a

* Micro X: *

« 1VM of dockers

« Normal X,Y: docker
« 2VM of dockers

« Small X,Y: scalable
e 4\/M of dockers

« DataCitySmall X,Y,Z: scalable
6 VM of dockers
« DataCityMid X,Y,Z,T: scalable

e #VM+X/70VM +Y/3VM +ZVM + TVM of ==
dockers

« DataCityLarge: scalable

« depending on your needs
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https://www. snap4C|tv org/docker generator/selectlng model
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Big Data Analytics + Artificial Intelligence C*SNAPlcrry
Al & XAl:

* Decision support
» Early warning, City Indexes, etc. NI AelBEes, BRI, BN, U,

* What-IF analysis (simulation + Al + DNN, LSTM, CNN-LSTM,
data) Autoencoders, neuro-symbolic..

e Predictions  C(Clustering: K-means, K-Medoid, ...
* Short and Long terms predictive * Semantic Reasoning, ..

models on: e XAl: Shap, variations, Lime,
e traffic, parking, people flow, gradients, ...
maintenance, land sliding, NO2 . . d
* 3D Flow prediction: Pollutant (NOX, Representations, animate
NO2, ...) * Heatmaps, Traffic, Flows, ..
: Suggest.lons a.nd reco.mmendat!ons * Trajectories, OD matrices,
. Modellong, simulation, routing - 3D Rendering
* Traffic Flow reconstruction « Typical Time Trends, etc.

* Constrained Routing

https://www.snhap4city.org/download/video/course/da/



https://www.snap4city.org/download/video/course/da/
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. w o >

DISTRIBUTED SYSTEMS

AND INTERNET I y
TECHNOLOGIES LAB CI

e Controlling Status: management, and

operational Monitoring
o Monitoring via KPI > KP|
o Predictions vs KPI
A v detecti \, Digital Tme/-\
O Anomaly aetection Models & Predictions,
o Neuro-Symbolic analysis Data Anomaly Detection,
. Analysis, Assessment
o Risk assessment DeC|S|on Wammg
: L . S t Syst
o Early warning on critical conditions >“PP ys em
] ] i Simulations,
e Making plan: tactic and strategic, Scenarlous TFR, Crossroad
medium and long range, micro/macro Publlc Transport,
] . . . Routing, ..
o Simulation & optimization (J c

What-If Analysis,

o Generative Al Prescriptions, scenarios LAl
Optimization <

o Resilience to Unexpected unknows
o What-if analysis wrt scenarios

2024/8 SnapACity (C), Sept. 2024 197
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FIRENZE - TRAFAIR - AIRQUALITY HEATMAPS

—

T

Monitoring

KPI

\, Digital Twin

Models & ™ NS

Predictions,
Data Anomaly Detection,

A Analysis, Assessment
Decision Warning
Support System
'k Simulations,
Scenarious TFR, Crossroad,
7 :
Public Transport,
| Routing, ..

What-If Analysis,
Optimization <

Snap4City (C), Sept. 2024 198



Data Analytics on Snap4City platform — __ sNapiery

p

Studio

Swagger

ETLILL

| Saving /
Sharing
reusing

Creating
MicroServices

OntoiogySchema | LOG.disit.org

~—~— Knowledge Base, —~ —  —

Smart City APl from Knowledge Base and other tools

SN~ KmaCity __—1 — E
&E’J Big Data - %
n =10 EQEL] P Store - EH=.
[ @ :J %ﬂ ﬁ\ m *H-q) FaC|I|ty j s
@) R .@ Oy Using them into
;I % |OT Applications
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FiRENZE | B | @3 omenr GLIALS € SNAP sy (5

QUALITY
EDUCATION

GOOD HEALTH
AND WELL-BEING

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
consumption

e Stimulating: Bike sharing, e-bikes, car charge,
etc.

Community of Energy, planning energy plant

i te  Industry 4.0 integrated solutions

ANDINFRASTRUCTURE o
* Decisions Support Systems
& * Process optimization, control

* Predictive maintenance

~ . * Smart City infrastructure: monitoring and
resilience, long terms predictions

* Effective and Low cost smart solutions
* What-if analysis, Simulations
© ¢ Origin Destination matrices computation

business intelligence tools for decision
makers

Reduction production costs
Monitoring resource consumption
Optimization of Waste Collection

e

O

itoring and Predicting: NO2, NOX, CO2

1 CLIMATE
c flow, pollutant, landslide, waste, etc

ACTION

c flow reconstruction
and vs Offer of Mobility analysis

Shortening justice time
Anonymization and indexing legal docs.

1 PEACE, JUSTICE
AND STRONG
INSTITUTIONS

£’

- Prediction of mediation proneness
Ethical Explainable Artificial Intelligence

Snap4City (C), Sept. 2024
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DELL'INFORMAZIONE TECHNOLOGIES LAB

usvirsiia | DINFO | DISIT o e
DEGLI STUDI IPARTIMENTO DI DISTRIBUTED SYSTEMS " - ¢ -y ) =
FIRENZE | = Parking predictions SNAP sty 2

would arrive to surely Park in 45 Minutes??

Categ

e Features Description of features variable
Free parking Real number of available slots recorded
- slots every 15 minutes
_‘é Time Hours and minutes
= Month Meonth of the year (1-12)
E Day Day of the month (1-31)
gﬂ,‘:‘) Day week Day of the week (0-6)
“= Weekend 0O for working days, 1 else
E Previous Difference between the number of free
g observation's spaces at time { and number of free R
2 difference spaces at time (i — 15 minutes) recorded Parchegglo
z (POD) in the previous week Stazione
- Subsequent Difference between the number of free .
= observation's spaces at time i. and the number of free Firenze
m difference spaces at time (i + 15 minutes) recorded
(SOD) in the previous week

City temperature measured one hour
earlier than Time (°C)
City humidity measured one hour earlier

Humidity than Time (%) + ParCheggi x

City rainfall measured one hour earlier

Temperature

Weather
features

Rainfall than Time (mm)
Average Average speed of vehicles on the road Pii1 vicini @ Piii vicini Q@  Posti liberi
<] Vehicle Speed being closest to the parking, over one-
= hour period (km/h) =
5 & . Number of vehicles i b 1 tt .
< passing by closest to Parcheggio Stazione Firenze S.M.N.
% E Vehicle Flow the parking. over one-hour period ch i X azione Firenz M.N 527 08-06 20:00
=2 Average Average of distance between vehicles, k4 Parcheggio auto Previsione
= Wehicle Time over one-hour period @ 2546 m ° 263 m 537 08060015 |
= WVehicle Number of vehicles per kilometer, over e

one-hour period

Concentration

= Parcheggio Stazione Firenze SM.N. %

Andamento Giornaliero
600

Artificial Intelligence
Predictions o

[
\
400 ‘

00 02 04 06 08 10 12 14 16 18 20 22

11 Aﬂl:snrle.lﬂ"l:l:ll;l‘l:n"gsis 13 2:}#3:5 : 97% Of precision Sabato

A —
g |=r)55[=2

Snap4City (C), Sept. 2024 204
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- s by,

F l RE N Z E DELL'INFORMAZIONE TECHNOLOGIES LAB

&

Deep Learning for Short-Term Prediction of
Avallable Bikes on Bike-Sharing Stations

60 minutes Clusterl Bi-LSTM

- /e Bi-LSTM m\%

s 22 4 (timesteps)

—— prediction
groud_thruth

]
[
o

g

bikes_available

|5

A @@ (35] A
@ &) |
A a : ! — ] !
X 0 100 700
R astiona

=y
o
—~
=]
c
3
o
o
=
o
-
-
o
]
-+
c
=
o
n

[ s
o

] -3

: B
)

® :

. NEURON +
sigmoid

1st Layer 2nd Layer 3rd Layer Output Layer

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.
https://ieeexplore.ieee.org/abstract/document/9530580 Snap4City (C), Sept. 2024 205



https://ieeexplore.ieee.org/abstract/document/9530580

UNIVERSITA
g DEGLI STUDI
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DISIT
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DINFO

RTIMENTO DI
INGEGN
DELL INFORMAZIONE

Pfec/ cting users

* |ssue:

— How they move: vehicles,
pedestrian, bike, ferry, metro,

— Where they go....
* Impact:

— Tuning the services: cleaning,
police, control, security

 Several metrics related to

150

Daily trends 100

* OD matrices |
— Knowledge of the Context + Trajectories 5855558585 &
— Monitoring traffic and people i - SN SR
flow Prediction models

Snap4City (C), Sept. 2024 206



UNIVERSITA
DIE\]GLI STUDA} DINFO DISlT ‘|3 CLIMATE 15"

ACTION

ONLAND
DIPARTIMENTO DI DISTRIBUTED SYSTEMS

FIRENZE | B&ENFSKuazione | TECHNOLOGES Las

Predictin g Lan o slides R

0.4311 1.00

NI D D T T &

MaxTemperature Humidity Day3 MaxTempSIR VelMaxSIR Temperature Day15 MinTempSIR

1 () 3 base value higher = lower | (b)
Dataset COnStrUCtlon Pre\"s'onal MOdEI '»))gﬂ——_m«(« ‘
WindSpeed Humidity LevelSIRIdr Day15 Day3 Temperature Day1 MaxTemperatu
. . ) base value
Dataset Model training B ——
. . . Day3 MaxTempSIR MaxTemperature Temperature LevelSIRIdr Day15
Construction And validation
— Day3
MaxTe t
4 ¥ J= ey, 21-12-2019
——  LevelSIRFre
d | e LevelSIRIdr
=1 =] =] —— P SIR
Model| . AR HHHAEAE Y | e e
-~ £ 2 E 2 é
Data &
hn
wv

SNAPA4City]Advanced APIs

Big Data Model execution
Storage Predictipns Shap Assessment

and KB Data Analytics 10T App
Management

~

2500 10 220 230 2530 250 gay

Eandslide D;

Real Time

data from

Field: rain,
weather, etc.

Snap4City Servers and Tools:
Dashboard manager, Heatmap
manager, GeoServer, Smart City API.

Ingestion% EProcesses

E. Collini, L. A. I. Palesi, P. Nesi, G. Pantaleo, N. Nocentini and A. Rosi, "Predicting and Understanding Landslide Events with
Explainable Al," in IEEE Access, doi: 10.1109/ACCESS.2022.3158328. )
https://ieeexplore.ieee.org/abstract/document/9732490 Snap4City (C), Sept. 2024 207



https://ieeexplore.ieee.org/abstract/document/9732490

UNIVERSITA

SRS ST DEC.}KU STL,J_,D..I BB!HMEUO Slsmhllé«w' SUSTSMS r aY r )

\\, 18 * Pa 4 ) . J )
P 98Tty Local CO2 from Tra

13 forov

e Traffic Flow is one the main
source of CO2

[Computing Traffic FIow] * Dense estimation of CO2 into i e

A LS A o
into CO2 sensor area the city is very useful to know | F \ S W el
; e izt g Ve NA
to target EC’s KPls Ty 1SR e i Ve |
Computing CO2 on the basis of a0 ; R I
traffic flow data e / e
B N,
Traffic Flow data LA estimation

S. Bilotta, P. Nesi, "Estimating CO2 Emissions from IoT Traffic Flow Sensors and
Reconstruction", Sensors, MDPI, 2022. https://www.mdpi.com/1424-8220/22/9/3382/

Snap4City (C), Sept. 2024
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Predicting EC’s KPl on NO2 months Iin

2o =
e
Deep Learning Long Terms Predictions of NO2 s 2017
mean values, From 30 to 180 days in advance HES ot
______ S 4 2021
g 20 1
* The features used as input for the 2020 values £ 10 -
predictive models are: +30 S
day of the year
- Month 4610 ’ ’
_ da Of-rheYear Air Quality Directive WHOguidelines
y +g{| Pollutant Averaging period Objective and legal nature and Comments Concentration Comments

concentration

- NO2

99" percentile
+ PM, . One day 25 pg/m® (%)
- Tmean (3 days/year)
< 1 5 D - Calend o I The target value has become a Brp—
- H umidity Ny + - alencaryear argetvalue, 2> pg/m limit value since 1 January 2015 Hg/m
&?‘)& PM One day Limit valde. 50 Lg/m? Not to be exceeded on more 50 pgf () 99" percentile
H 1o imit value, 50 pg/m pg/m
- Wlndmean +1H'|] than 35 days per year. (3 daysfyear)
. PM Calendar year Limit value, 40 pg/m? (* 20 pg/m?
- NoxDomestic 2 y peme () g
CLIMATE Maximum daily Not to be exceeded on more
. O 3 3
- numberOfVEhldes 13 ACTION 3 8-hour mean 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 imi 3 (% 3 (%
NOZCU mu Iated g @ 2 ne hour Limitvalue, 200 pg/m?* () 18 times a calendar year 200 pg/m? (*)
n o Calend imi 3 3
- NO2progresseveMean No, alendaryear | Limitvalue, 40 pg/m 40 pgim

- numberOfVehiclesCumulated SnapdCity (C), Sept. 2024 209
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'-M
4— s 0 €

CUSNApf‘CITY

Smart Retail

e Recommendations

— adaptive user engagement,
customer experience

. (®)
— Advanced user profiling, user &—
behaviour analysis

——
(
(¢
(

. O
. : Techniques
— 10T and instrumentation . . @
o - Multiple clustering
— Predictive models for engagement Prediction models L
— Integrated in city customer S0
experience =
* Feedback: B e Bl s e
— Flexible Advanced Engagement n qr U&“’.”
ems
Exploiting User Profiles and
Product/Production Knowledge -
/ g ‘ﬁ i ‘@EAI/‘?\‘”-&‘
— Keywords: retail, GDO, ... N i ¥l Do
Ay L) Uses o B+ and i ted
restili:tnd | N Items 3 ‘l
Aj Clusteringon user '—»aj Association Rules 9} Making Suggestion
M| O g —
- P”POR PAOSIAA . crnce ba k
( CreO%Eééumz.ous - ! C
P — - SnapAcCity (C), Sept. 2024 210
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 Monitoring movements by traffic |
flow sensors . N\

— Spires and virtual spires

* Monitoring movements from

Mobile Cells S ] ERSs .
— Unsuitable for precise tracking £y
and OD production

n Francisco Traffic Flow 8 - 10

* Monitoring movements from Wi-Fi

* Monitoring movements and much
more from mobile Apps

Snap4cCity (C), Sept. 2024
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UNIVERSITA DISIT i
DEGLI STUD] QR'IHMEDIO @RB%Q ;@;TEMS F - ( \ r’ J - (_‘ J r -
FIRENZE | R [ gemersee @[ PIE FIOWS CITY

1y
rediction of | [ _DarBcierizing L _
e R ; xtosiiend oo

Predicting City Areas Crowd level f = ; }

people fIOWS ‘Wi-Fibased S characterizing_Users’ Behaviors |} =4, S

on the basis SN VeS8 ";:ﬂ"“ -gw
of Wi-Fi data T/ NG R o | |
. ....._‘;w;...’_& — —$ _‘f"iﬁ,“ RS ? s * E

* AnOmaly T g s Rag o W | .,

detection

9
G %
‘9_ e 9
LS S

% o
9? ge, : ) [}
Qg%}? P O Y
3 Guessing number of users of Wi-Fi Access Points

* Resolute
H2020

e (Classification
of city areas /f

Actual AP trend for today

Predictive

AP prediction for the next time slot in the Bay on the basis of past weeks

SnapdCity [C), July 2021
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* Predictive
Maintenance
— LSTM
— CNN-LSTM

e Maintenance
Intelligence

Explainable Al:
SHAP,

INDUSTRY, INNOVATION
AND INFRASTRUCTURE

DISIT

DISTRIBUTED SYSTEMS
AND INTE!
TECHNOLOGIES LAB

Prec

@ 44 fin
Input
) 673151 CLORURO
Layer (type) Qutput Shape Param # modia ore pagaate
e *lsvors CARBONATC
convld (ConvlD) (None, 20,64) 8320 CICLO !
AveragePooling average_poolingld (AverageFo (None, 10, §4) 0 e
lstm (LSTM) (None, 10,200) 212000
lstm_1 (LSTM) (None, 10,200) 320800
lstm_2 (LSTM) (None, 10, 200) 320800 .
-
lstm_3 (LSTM) (None, 10, 200) 320800 .
Istm_4 (LSTM) (None, 100) 120400 :
dropout (Dropout) (None, 100) 0 : :
dense (Dense) (None, 1) 101 E :
____________ Totalparamsi 1303221 .
Trainable params: 1,303,221 .
Output Non-trainable params: 0 .
higher 2 lower
base value f(x)
0.2428 0.2528 0.2628 0.2728 0.2828 0.2928 0.3(0.30 0.3128 0.3228 0.3328 0.3¢
)0 0 D O O L (O
S904C S871 KOH_2 _charge KOH_1_charge RedoxFeCI3Pot diff S904B potFerricChloride diff S484  S484  diff S857 diff_S4304 S851 S487 diff_S904D
Snap4City (C), Sept. 2024 213
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Altair
I | Monitoraggio impianto Fri 27 Jul 123213

Posizione - Carrello  (5m)

Reports and Dasnboard — 5

Utente ; RequestProducer | Esg.

AR« - N
G Produzione HCL-Camello HeLg arcello Tempo-Carrello (51
Navigazione Dashboard - Dashbaord Specialits Intervents
B3 seanalazione Ricrieste diManute | (e e e e ieveaty .‘ _d ——
2 Do || ‘ - NO_GPS
z:: e = —

= £ Richieste di Manutenzone
3 segnalazione Richiesta
3 Segnalazione Fermata Ger
9 () Blenco dei Lavori Giomaleri
@ [ Archivio Storico Richieste
=3 Grafici Statistiche.
lll Dashboard Impianti
+hl] Dashbaord Specaita Inter
| Dashboard Tipokoge Lavor

Posizione-Drone (3

34.6767/36.9873

3
‘ 2018-07-011221:17

Numero Richieste in base alla Specialiti Interventi
«@mBT
600

¥

Richieste

T T T T T T
ELETTRICA fermata STRUMENTAZIONE  Meccanica specializzala Edill SICUREZZA TERMOFLASTICA EDILE

Specialita Interventi 700 t z I
Date and Time Anomaly
2018-07-01 02:00:00 12
2018-07-01 04:00:
560 018-07-01 04:00:00 0
2018-07-01 19:40:00 480
2018-07-01 19:50:00 408 o
420 L
— =
\ y, @ [
ANOMa AeteCtior S 200
\ J 140 -
r_J — \ \ — J 7
carly Warning !
—_— — i 0 - 7 &5
-
Jul'1 12 h
Date
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DEGLI STUDI Dglﬂﬂwfmo DISTRIBUTED SYSTEMS w F I 7 (e é SNAp4INDUSTRY :: a/cITy
FIRENZE | 0&fNFohvazions | TECHNGLOGIES Las N~ - &0 '

« Snap4City - Powered by FIWARE Solution & Platform:
.« https://marketplace.fiware.org/pages/solutions/b8905e91973b420189cce972
 https://marketplace.fiware.org/pages/solutions/d68534ec827500f1bde8720f
— NGSI V1, V2 The IOT Orion Broker

— |OT Orion Broker can connect JSON, MQTT, Lightweight M2M, LoraWAN, OPC, SigFOX, etc. see
FiWare Https://www.fiware.org

* Snap4City - FIWARE Training Services:
.« https://marketplace.fiware.org/pages/solutions/03bccd83a0elb0398ba7a0bf
 Snap4City - FIWARE Consultancy Services:
- https://marketplace.fiware.org/pages/solutions/907f5ecc63927f643dd8421b
* SnapA4City is compatible with all the above protocols
— via IOT Orion Broker,
— via IOT Applications. Powered bl—‘]
— via direct connection on ETL processes on their corresponding IOT brokers, and/or @ Fl

* Snap4City is also compatible with many other protocols, see the table reported in
page: https://www.snap4city.org/65

Snap4City (C), Sept. 2024
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https://www.snap4city.org/drupal/node/467
https://marketplace.fiware.org/pages/solutions/b8905e91973b420189cce972
https://marketplace.fiware.org/pages/solutions/d68534ec827500f1bde8720f
https://www.fiware.org/
https://www.snap4city.org/drupal/node/467
https://marketplace.fiware.org/pages/solutions/03bccd83a0e1b0398ba7a0bf
https://www.snap4city.org/drupal/node/467
https://marketplace.fiware.org/pages/solutions/907f5ecc63927f643dd8421b
https://www.snap4city.org/65

Technical Architecture C*SNAPlary

/
Front-End —

Entity Directory: APl Manager Facilities Applications
Smart Data Models - , _( Traffic Optimiz. )
loT Data Models Federation — Scenario Editor l

. . Smart City API ) =g [ TrafficLightPlan ]
Digital Twins ( Business Intellig. '

<« 0penSearch |||  cse | (PublicTransport |

| storage I f Dashboard Bld | [ Parking Mng'l ]

P—. G| | & Manager Lighting Mng. |
KB, graph L1 [
[ CustomThemes ]

110 o
on T

Building Mng. ]
|

-v GeoServer [ Entitylnspector ] [ Synoptics

Q k(}) BIMserver.center [ Data ManagerS ] [ KPI Support
MobAppSu or
f [ pPPSupp

t t @ python [

Environment ]
[

Waste Mng. ]
[

Node-RED

[
[
[
] [
][ Sharing/pool |
SerwceMap ][ I
)
)|

Social Media 1 \ Studic Energy Mng. | ]
> HLT M -
BIM GIS — - anager
Gateuays, sefgii Artificial Intelligence: [ Jolile Mng'l )
External Services : MLr AI' XA|, DA [ =10 RE] Twm Mobile APPS ]
Web Scraping On Edg loT App ; — : _
Tv CAM streams On Cloud vent Driven [ Market/Sharing Place |
| |

Third parties solutions

A&A, SSO, Blockchain, Resource Managers and Sharing: loT App, Data Analytics, ... ‘
2024/8 [ - >/
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DIPARTIMENTO DI DISTRIBUTED SYSTEMS

FIRENZE | R 0. | REREREL

= =l FIVA ® wad e vaszedk Cra e = -
Functional: FIWARE ret arc wrt Snap4cCity solutions

| FwARErefarcsmartcity

Multiple Protocols: 10T, Databases, etc.. 10 on IOT, Limited on databases, = More than 200, very very wide @

etc. fa@
Large set of high level types: maps, trends, No Yes: @@
heatmaps, traffic, trajectories, scenarios,... @ @
Integration with workflows, BPM Not Supported Yes: bidirectional @@@ @jofo
Integration and Modeling Digital Twin BIM Not Supported Yes: bidirectional @@ i@
Integration with GIS: WFS, WMS Not fully supported Yes: bidirectional @
Integration with Heatmaps and Satellite Partially, not caoibrated Yes: fully; calibarate and multiple versions, animations
Integration with Satellite not supported Yes: fully
Smart City API no Yes
Open Data Management Partial with CKAN Yes, Fully automated with CKAN
Federation of platforms Partial on brokers Full on Brokers and Knowledge base and API
Semantic model and queries No, probably with NGSI-LD in the  Yes since 2013

future
Multiple kinds of loT Brokers No, only agents Yes: NGSI, COAP, AMQP, MQTT, SigFOX, etc.

Snap4City (C), Sept. 2024 218
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Functional: FIWARE ret.arc. wrt er ICit JQUJJJMJ

Data Transformation Coding Yes: IOT App, Node.JS, Visual Programming, scalable

O

Data Analytics No Yes o
on line development No, limited Yes: Rstudio, Python, Tensor Flow, MapReduce, etc. QO
Dashboard on data Grafana no LDAP Yes: Dashboard Builder, OpenSeachDash with GDPR, LDAP (Open Search) 0
Dashboard Widgets Limited, no custom, coding Yes: A wide range including custom widgets, secure compliant, @

needed animations, configuration, also open to new development
Real Time end-to-end from Dashboards to No, very limited Yes, fully supported 3
any other channel, event driven 0
Multi Data Map Limited with non OS Very extensive, with multiple widgets and sync 4"
MicroApplications No Yes O@
Auditing, Assessment, accounting No, no, no Yes, Yes, Yes
Multitenacy on data management No only on broker Yes: on Broker, on data management, on dashboards, etc.. @
Living Lab for creating/managing Not supported Yes: provided in the open source %
communities/groups
Report generation/management No Yes

©
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booklets

* Smart City

https://www.snhap4city.org

/download/video/DPL SN
APACITY.pdf
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* Industry

https://www.shap4city.org/d

https://www.snhap4city.o

ownload/video/DPL SNAPA4I

NDUSTRY.pdf

rg/download/video/DPL

SNAP4SOLU.pdf
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broi stuo: | DINFO

* https://www.snap4city.
FIRENZE | B oo | SRR e O r g-/ d ru pa I /Si tes / d e fa u I t

Sdi?:ﬁif /files/files/SnapA4City-
PlatformOverview.pdf

s

Technical Overview

From: DINFO dept of University of Florence, with its

DISIT Lab, Https://www.disit.org with its Snap4City solution
Shap4City:

*  Web page: Hutps://www .snap4city.org

s https://twitter.com/shapdcity

+  https://www.facebook.com/snapdeity

Contact Person: Paolo Nesi, Paolo.nesi@unifi.it

Phone: +39-335-5668674

Linkedin: https://www.linkedin.com/in/paclo-nesi-849bas1/
Twitter: https://twitter.com/paolonesi

o FaceBook: https://www facebook.com/paolo.nesi2

[]

8]

[]

Access Level: Public.
Date: 05-04-2021

Version: 5.3
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DINFO

* Powered by

5NAD4Tech

¢“SNAP/cny:

https://www.snap4city.org/d

'lmg
«‘Pém-

Development Llfe-Cycle

From Snap4City:

* We suggest you to read the TECHNICAL OVERVIEW:
o https.//www.snap4city.org/download/video /Snap4City-
BlatformOverview.pdf

* https dsolutions.org

ebook.com/snapdcity
s  https:/fwww youtube com/channel/UCItACOPEbNbasf2-udvandg

Coordinator: Paclo Nesi, Paclo nesi@unifiit

DISIT Lab, hittps://www disit org
DINFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, ltaly
Phone: +39-335-56684674

Access Level: public
Date: 21-10-2022

Version: 1.4

NIV II II
il STUI

L
DEC
l[]]'\/l

DINFO ‘
R preriss
Tl oas L

ownload/video/Snap4Tech-
Development-Life-Cycle.pdf
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DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

¢“SNAP/cry

¢“SNAP/crry |

'lm;
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¢“SNAPcrry 2

https://www.snap4city.org/dow
nload/video/ClientSideBusiness

* Powered by

SNAP4Tech

Client-Side Business Logic
Widget Manual

From Snap4City:
. We suggesl you read

. We suggest you read the TECHNICAL OVERVIEW:
o https://www.snap4city.org/download/video/Snap4City-

PlatformOverview. pdf
slides go to https://www.snap4city.ora/577
https://www.snap4city.org
https://www.snap4solutions.org
https://www.snapdindustry.org
https://twitter.com/snap4city
https://www.facebook.com/snap4city
https://www.youtube.com/channel/UC3tAOO9EbNbasf2-udvandg

Coordinator: Paolo Nesi, Paolo.nesi@unifi.it
DISIT Lab, https://www.disit.org
DINFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, Italy
Phone: +39-335-5668674

FIRENZE |

Logic-WidgetManuaI.pdf
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EFl FIWARE
IMPACT
STORIES

Snap4City:
FIWARE powered smart app
builder for sentient cities

A | sl | DINFO | DISIT |
FIRENZE | B | W

! n”.m,

B"-M

— https://fiware-
foundation.medium.com/sna
p4city-fiware-powered-
smart-app-builder-for-
sentient-cities-acfe24df49d5

— https://www.snap4city.org/d
rupal/sites/default/files/files
/FF ImpactStories Snap4cCit

y.pdf
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¢“SNAP/

Appliances and Dockers

Installations

CONTACT

www.snap4city.org
DISIT Lab, DINFO: Department of Information Engineering Email: snap4city@disit.org
Universita degli Studi di Firenze - School of Engineering

Office: +39-055-2758-515/ 517
Via S. Marta, 3 - 50139 Firenze, [TALY Cell: +39-335-566-86-74
hitps://www.disit.org Fox.: +39-055-2758570
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