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Smart City
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A SMART CITY

City

ICT

• Efficiency
• Productivity
• Quality of life

Characteristics:
• Governance
• People
• Environment
• Economy
• Living
• Mobility

uses

improves

impacts

adds 
smartness

Griffinger et al. (2007) 
Caragliu et al. (2011)
Plateform (2011)
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GEOINFORMATION PERSPECTIVE
DYNAMIC GEOGRAPHIC PHENOMENA
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− Traffic
− Weather
− Pollution
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Sensor networks

• Fixed
• Mobile
• Human 

Observes

Pool of data

Big Data

?

In
fo

 e
nv

iro
nm

en
t



© Department of Geo-information Processing (GIP)  – 13-Nov-17 – 5

HOW TO EXPLOIT DATA FROM SENSOR NETWORKS?
HOW DO WE ADD UTILITY TO SPATIOTEMPORAL DATA TO ACHIEVE SMARTNESS

IN CITIES?
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LOOKING FOR ANSWERS
SMART CITY APPLICATIONS

?

Sensor 
technology

Machine 
Learning 

(AI)

Information 
theory

Big data 
analytics

Software 
engineering

Event 
processing 
technology

Applications 
on urban 
studies

Urban 
problems

Semantics: 
smartness

Collective 
intelligence

Cases of 
smart cities
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GEOGRAPHIC EVENTS
INFORMATION UNITS FOR SMART CITY APPLICATIONS

Event 
Processing

Geographic 
event

− occurrence 
− change of state 
− observable dynamic geographic phenomena
− specific space-time window

• Car accident
• Traffic jam
• A rain fall

Set of operations to collect, transform, 
detect and discard events.

• Real time response
• Big data capabilities
• Responsive applications
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SMART CITY APPLICATIONS WORKFLOW
OVERVIEW

Sensing Detection Acting

Sensor networks Geo-events:
Something of interest

By application 
endpoints

Data streaming notifications

• City administrator
• Businessman 
• Citizen
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SYSTEM ARCHITECTURE
IMPLEMENTATION (CASE STUDY)

http://maps.smartsantander.eu
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SYSTEM ARCHITECTURE

SENSOR NETWORK

Fixed sensors

Human 
sensors

Mobile sensors

API
data streams notifications

API

EVENT DRIVEN 
GEO-PROCESSING

Complex 
Event 

Processing

Geo
Processing

APPLICATIONS

Recommending 
Service
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Reporting  
Service

Assistant Service

Decision support 
Service

OGC 
SensorThings API

Push service

Event 
formalizer

GUI

WSO2 CEP Engine

SYSTEM

Geo-event definition
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SMART CITY APPLICATIONS
CLOSING WORDS
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GEOSMART CITIES
FINDINGS AND CONCLUSIONS

• Propose the adoption of event processing in the analysis of spatiotemporal 
data for smart city applications.

• Application development faces conceptual (efficiency, productivity and 
quality of live.) and technological (management, real-time processing and 
big data analytics) challenges.

• The application workflow addresses the technological challenges.
• Application cases and concepts are examples of how conceptual 

challenges can be overcome.
• SensorThings API offers limited functionality to manage mobile sensor 

data.
• WSO2 CEP engine offers only basic geoprocessing operations.
• Current work: implementation and testing of a system prototype. 

Challenge: provide a language for the formalization of event.
• Future work: applications proof of concept.
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