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Main tasks
¶ Controlling Status: management, and 

operational
o Monitoring via KPI
o Predictions vs KPI
o Anomaly detection
o Neuro-Symbolic analysis 
o Risk assessment
o Early warning on critical conditions
o Fast What-if analysis 

¶Making plan: tactic and strategic, 
medium and long range, micro/macro
o Simulation & optimization
o Generative AI Prescriptions, scenarios
o Resilience to Unexpected unknows
o What-if analysis wrt scenarios
o Collaboration with stakeholders
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Mobility & TransportÅGoals:
Å Decongestion,Decarbonization,costsreductions
Å ImproveAccessibilityto services
Å ImproveSecurity/Safetyof city users

Å Operation and Plan: 
ï Traffic monitoring, prediction, reconstruction, identification of critical conditions 

(early warning), fleet management, dynamic routing, multimodal routing, city 
user behaviour analysis

Å Optimization and what-if analysis traffic light plans, infrastructure 
ï Reduction: travel time, waiting time, # stops, CO2 emissions, consume fuel, travel 

time for tramways and busses

Å Public Transport: analysis of Mobility Demand vs Offer of Transportation 
Å Parking Management:monitoring, prediction, any payments, on/off-road
Å Sharing / Pooling Management: eShareand mobile app, bikesharing, smart 

bike, fleet management
Å KPI: SUMI/SUMP, travel time, emissions, traffic status, accessibility, ..
Å Mobile App: final users and operators
ï Info Mobility, traffic reconstruction, charging, participation, 
ï Parking, payments, overparking, fine reporting, ..

Å Participatory: problem reporting, ticketing, etc. 
Å Data Integration of any kind: env, weather. Tickets, presences, POI, sat, etc. Snap4City (C), October 2025 3
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Operation OPTIFaaS



What-if on TFR
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTUzMg==

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


DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it

http://www.disit.org

Why Dense Traffic Flow Reconstruction?
ÅMaking decisionon mobility

and transportsolutionsĄ
what if analysis

ÅControllingpollution

ÅDynamic Routing for 
Firebrigade, Ambulances, 
general public

ÅPlanning Public 
Transportationrouting
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc5NQ==

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc5NQ==


Short-Term Prediction of City Traffic Flow 
via Convolutional Deep Learning
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CONV-BI-LSTMUrban data:
Å Date-time
Å Traffic
Å Temporal
Å Seasonality
Å Pollution
ÅWeather

RF
XGBOOST
DNN
LSTM
BI-LSTM
AutoencoderBI-LSTM
Attention CONV-LSTM
CONV-BI-LSTM
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Routing Optimization
Goals on planning:
ÅReductionof costs on plan
Åwaste collection 

optimization, Reduction 
of Km 
Åcar pooling trajectories 

optimization for maximize 
the pool usage
Ådelivering optimization, 

reduction of travel time, 
reduction of Km 
Åetc.
Dynamic Routing on operation:
ÅReact in operation to define 

immediate routing solutions: rescue 
teams, ambulance, etc. 
ÅRecovery from failure 
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Routing Facitilities
Åmodal routing: private vehicles, bikes, pedestrian
Åwith start, end and multiple intermediate points
Åselecting: shorter, faster, quitter, etc..
Ådynamic conditional routing taking into account the effectivetraffic flow status, or 

typicaltraffic flow status
Ådynamic conditional routing taking into account eventual blocked areas (by scenario) 

for example for street working, restoring, etc.(what-if cases and analysis)

Åmultimodal routing for the city users to walk and take the public collective 
transport
Åmodal routing for public administrations (ambulance, fire brigade, police, 

busses, etc.) exploiting the reserved lanes, etc.
Åa combination of cases.
ÅFull API for exploitation from your applications
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Some Routing Service Capabilities
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What you can do with advancedtools
Å Basic Scenario editor
ïSingle and multiple 

blocked areas, 
which can be shared 
among users

ÅWhat-if analysis tool
ïReady to use tools 

for exploiting Basic 
Scenarios as blocked 
areas and 
simulating/

ïcomputing in real 
time routing, in 
different traffic 
conditions
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What-If Analysis

Accidents and elements blocking 
Points and Shapes taken into 
account for:
ïRouting

ïTraffic Flow reconstruction 

ïEvacuation paths

ïRescue team paths

Assessment on the basis of 
changes: 
ïMobility demand assessment

ïMobility Offer assessment
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Road Parking



DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it

http://www.disit.org

Deep Learning AI to surelyPark! 
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Comparedwith: BRANN, RNN, CNN-GRU, CNN-LSTM



DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it

http://www.disit.org

Deep Learning for Short-Term Prediction of
Available Bikes on Bike-Sharing Stations
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Bi-LSTM

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 Comp: RF, XGBoost, DNN, LSTM

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


DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it

http://www.disit.org

Snap4ISPRA Parking: ISPRA JRC
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Smart Parking 
-- payments, profiles
-- Fines
-- mobile for parking

Snap4Parking


