
Final Conference

Live Demo session on the Sustainable Tourism 
Tools and Other Resources

Rui Neto Marinheiro

Associate Professor

Iscte ïLisbon University Institute

Tarragona, Spain May 23rd, 2024



Sustainable Tourism Tools

Tourism Overcrowding Evidences in Lisbon



Sustainable Tourism Tools

é and elsewhere

Camping sites

Museums & Monuments

Events



Sustainable Tourism Tools

Overcrowding deteriorates :

o Qualityof life of locals

o The environment

o Tourist experience

o Tourists SMEs sustainability

o Tourists

o Localauthorities

o Localresidents

o Localbusinesses

o Tourismprofessionals

o Heritagemanagers

Detecting and managing benefits :



Sustainable Tourism Tools

Solutionsé

Flexible crowd monitoring

Geo-temporal crowding visualization

Carrying capacity analysis

European STTs Observatory

AR/VR-based tourism experiences

More 
info over 
here!



Sustainable Tourism Tools

Flexible crowd monitoring

A flexible system that infers the number of people 
ōŀǎŜŘ ƻƴ ǘƘŜ ƳƻōƛƭŜ ŘŜǾƛŎŜΩǎ wireless activity to 
detect overcrowding.

To be used by tourism-related SMEs to help manage 
their services, in order to improve efficiency and 
sustainabilityand to reduce the overwhelming 
feeling of pressure in critical hotspots.

To be easily installable and configurable by SMEs, 
providing support material



Flexible crowd monitoring

High - level approach

adaptable to the location 
requirements or limitations

adaptable to use case 
requirements 

Sensor 2

ΧSensor 1

Sensor 3

Sensor N

Χ



Flexible crowding monitoring

Available technologies



Flexible crowd monitoring

Adopted technologies

Crowding Sensor Crowding Server

This integration solution provides setup images, tutorials,
installationmanualsandcostcalculatorsfor its configuration.

Obtain this 
tool over 
here!



Flexible crowd monitoring

Best algorithm for
people counting

CONFRONTςChallenge ON wifi
FRamefingerprinting for people 

cOuntingaNdTracking

results @ 2024 EuCNC & 6G Summit

https://www.eucnc.eu/


Flexible crowd monitoring

1st deployment @ University Campus



Flexible crowd monitoring

Temporal analysis

highly-populated events
(graduation event)

before/after lunch time

late night studies 
by students 

working days and 
weekends



Flexible crowd monitoring

Spatial analysis

hotspot detection

3D heuristics



Flexible crowd monitoring

Notifications
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System

Low -cost solution

Connection independency

Easily installable and configurable

Data anonymization

advantages

Off-the-self hardware at feasible prices, as well as it keeps 
the communication costs low.

Sensors can communicate crowding data whatever its location 
due to the multiple uplink options offered.

Easily installable, configurable, and manageable by SMEs, 
without requiring high expertise (almost plug-and-play).

All gathered data from sensors is anonymised before storage in 
local databases, without infringing privacy rights.

Discreteness
The reduced size and low consumption of the sensors makes 
them discreet and appropriate for deployment at any spot.



Pena Palace & Park

Flexible crowd monitoring

?



Flexible crowd monitoring ïongoing deployments

MonserratePalace

QueluzPalace



Flexible crowd monitoring ïongoing & future

Ongoing and future deployments
EVOANaturalReserve

¢ƛǊŀƴŀΩǎPyramid

Campingsitesnetwork

Wi-fi mesh

LoraWAN Solar Powered



Flexible crowd monitoring

At present é

Tecnoparc, Reus

AuditoriDiputació,Tarragona

Check some of our 
dashboards here!
username: user password: user



Flexible crowd monitoring

@ Auditori Diputació , Tarragona
Check some of our 
dashboards over here!
username: user password: user

Crowd Monitoring Operator Dashboard



Flexible crowd monitoring

@ Auditori Diputació , Tarragona

Crowd Monitoring User Dashboard

Check some of our 
dashboards over here!
username: user password: user



Flexible crowd monitoring

@ Auditori Diputació , Tarragona

Alerting example @ Microsoft Teams

Check some of our 
dashboards over here!
username: user password: user


