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BIG DATA AND AI FOR ENHANCED 

URBAN DECISION-MAKING



KNOWLEDGE MAKES CITIES SMARTER, 

NOT DATA 
PROCESS USED BY CITIES TO GATHER AND INTERPRET INFORMATION 

DATA

KNOWLEDGE

50% follow 

the rules

38%

cross on red

12% don’t use the 

cross work 

Real-time Data

Historical Data

ANALYTICS PROCESSES





TECHNOLOGIES ALLOW US TO EXTRACT KNOWLEDGE FROM DATA

Enhanced AI Sensing Capabilities

Personalized Evacuation Route
Planning with Reinforcement

Deep Learning

Fine-grain Pollution Estimation
with Big Data analysis
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THE CITY OF VENICE

THE CHALLENGE

PRESENCE ON A (ORDINARY) DAY



BEFORE AFTER



Pre-disaster phase

[or pre-impact phase]

Post-disaster phase 
(0-48 hours)

[also called the 
impact phase]

Post-disaster phase 
(48+ hours)

[or Post Impact 
phase]

HAZARD AND DISASTERS

HAZARD

•

• Example

• not necessarily result in a disaster

HAZARDS MAY BE INEVITABLE, BUT DISASTERS CAN BE PREVENTED 

KNOWLEDGE ALLOWS FOR HAZARD DETECTION AND DISASTER PREVENTION

Disaster

•

Preparedness CRISIS

Mitigation

Risk Prevention

Recovery

Response

EMERGENCY LIFE CYCLE PHASES



THE CHALLENGE

BARCELONA

MOBILITY IN BARCELONA: A SOURCE OF ENVIRONMENTAL EXTERNALITIES

Occupancy of CO2 Emissions Energy 

19%
85%

34%
33%

30%
23%

NOx Emissions Noise Occupancy of
Public Space

PM10 Emissions CO2 Emissions
Climate Emergency

Energy 
Consumption



AIR QUALITY

EVOLUTION OF THE ANNUAL NO2 EMISSIONS OF THE XVPCA STATIONS OF BARCELONA



EVOLUTION OF NO2 CONCENTRATION



EXPOSURE OF THE POPULATION TO NO2 EVOLUTION OF NOX EMISSIONS

2017: 56%

2022: 2%



Edge Computing 

Cloud Computing 

High Performance Computing 

CITIES HAVE ACCESS TO MANY 

TECHNOLOGICAL SOLUTIONS
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TOOLS ARE NEEDED TO FACILITATE 

THE DEVELOPMENT AND EXECUTION OF 

ANALYTICS PROCESSES



OUR PROJECTS

MOBILITY AND AIR POLLUTION 
MONITORING IN COLLABORATION 

WITH BARCELONA

AUTONOMOUS TRAM
IN COLLABORATION WITH 

FLORENCE

PERSONALIZED EVACUATION 
ROUTE IN COLLABORATION 

WITH VENICE

DEVELOPMENT AND EXECUTION OF COMPLEX ANALYTICS PROCESSES



BIG DATA MANAGEMENT

VENICE

•

monitor and optimize public services in 

real-time

• 24/7 Operation

• City Council, Local 

Police, and TIM

Smart Control Room 

mobility safety livability



SMART CONTROL ROOM: 

MAIN FUNCTIONALITES

The data is updated every 15 minutes



pedestrian flow, parking, 

public and private transport

• Advanced Technology

• Urban Digital Twin

• simulaton environment 

DATA INTEGRATION 



BIG DATA MANAGEMENT

BARCELONA

IDENTIFICATION OF WALKABLE SYSTEMS

CATEGORIZATION

• Basic 

• Children and carers 

• Teenagers and young people 

• Elderly people 



CITY DIAGNOSIS: WALKABLE SYSTEMS

•

•

Walking itineraries are based on a 
generic profile of an individual and that 
link different critical everyday spaces. 
They respond to the dynamics of 
proximity to housing.



Q&A



FIND US AT THE BSC BOOTH

HALL 2, LEVEL 0, STREET D, STAND 151
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