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Sustainable Tourism Tools

Overcrowding deteriorates

Qualityof life of locals
The environment

Tourist experience

o O O o

Tourists SMEs sustainability

Detecting and managing benefits :

o Tourists 0 Localbusinesses

0 Localauthorities o Tourismprofessionals

0 Localresidents 0 Heritagemanagers
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Sustainable Tourism Tools

European STTs Observatory Geotemporal crowding visualization
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Flexible crowd monitoring ’

INTRODUCTION e

33 Crowding Dashboards / Iscte Crowd Monitoring & o W B @ Oudhus v Q@ G+ B

Sevso HaspberyPil - RasgbemyP 2 + RaspoeTyPid + Aascbemyis v

Sensors SCTE Crowding Geodistrbuticn

AR/VRbased tourism experiences
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Flexible crowd monitoring

A flexible system that infers the number of people
0l &SR 2y (1 KSwilgssdcvi§toRS GA
detect overcrowding

E Smartphone Detection
)\ Bluetooth
N wik

To be used by tourissrelated SMEs to help manage
their services, in order tonprove efficiency and
sustainabilityand toreduce the overwhelming
feeling of pressure in critical hotspots

To becasily installable and configurablley SMES,
providing support material
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Flexible crowd monitoring

High -level approach

adaptable to the location
requirements or limitations

adaptable to use case
requirements

Sensor1 m

= () Bluetooth’ Sensor 2 B Sensor 3 E €3 Bluetooth

gy Tyt FRT
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Raspberry Pi
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Adopted technologies

%the @
©Bluetooth KA ‘m @ S Wi
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‘ RaspberryPi LaRa

Crowding Sensor

© telegraf

o Il
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openstack
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axmtEs Obtain this
22 tool over

here!

Grafana

Crowding Server

This integration solution provides setup images, tutorials,
iInstallation manualsand costcalculatorsfor its configuration
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Best algorithm for
people counting

Wi-Fi Bluetooth

TC P/I P LORaWAN Wmm SOSTENIBILE

CONFRONgJ Challenge OMifi
FRamdingerprinting forpeople
cOuntingaNdTracking

Custom dashboards Custom alerts

results @ 2024 EuCNC & 6G Summit
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Rendering of
temporal information

Rendering of
geographic information

Notifications upon
overcrowding situations

Raw data for custom-
made integrations


https://www.eucnc.eu/
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Flexible crowd monitoring

15t deployment @ University Campus
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Temporal analysis before/after lunch time

Sensors
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Flexible crowd monitoring

Spatial analysis

3D heuristics

Last Record

2023-01-08 16:59:56
2023-01-08 17:11:31
2023-01-08 16:57:25
2023-01-08 17:11:59

2023-01-08 17:10:38

Total

Installed Sensors

Sensor Number of Devices

RaspberryPil ] 80
RaspberryPi2 | 36
RaspberryPi3 | 24
RaspberryPid 44

RaspberryPiS |

200

ISCTE Monitoring Panel

RaspberryPi4
44
RaspberryPil =
RaspberryPi3
50
x
RaspberryPi2
48
X

RaspberryPi5
16
x
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hotspot detection




Flexible crowd monitoring

Notifications

& Editalertrule
1 Setaquery and alert condition
v A @ InflxDB- InfluxDbCrowding + || @ now-10mtonow ~ @ © @ i

nundetections”)
RaspberryPiz” )

4 [> #ilter(fn: (r) => r["_fiel
5 |> filter(fn: (r) => r["gevic

@ Flux language syntax  Sample Query Hlp  ©

T —

Set alert condition

Select one of your queries or expreasions zet abave that cemtaine your alert condition,

© A-query

3 Add details for your alert

Write a summary and add labels to help you better manage your alerts

Rule name

Raspberry Pi 3 - No Data

Group

Folder @ Rules within the same group are evaluated after
the same time interval.

Select a folder 1o store your rule.
Iscte's Crowding Dashboards - Alerts

Summary and annotations

Alert evaluation behavior l

Evaluate
valuation interval applies to every rule within a group. It can overwrite the interval of an

feting alert ruls. Labels

Evaluate every (@ | 5m for @ | 10m

~ Configure no data and error handling

( severity=warning |

Alert state if no datz or all values are null

Alerting v

Alert state if execution error or timeowt

Alerting -

Notification
policy

Description w 0 sensor com o nome “Raspberry Pi 3" ndo enviou nenhum dado 1
nos Uitimes 10 minutos! Por favor verifigue se o dispositivo
encontra-se conectado a uma rede ou Se se encontra ligado! “

Summary v Raspberry Pi 3 - No Data Alert
v Text
Add info

Contact points

Slack
Email
PagerDuty

‘\\

<EM
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Microsoft Teams

Discord
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Low -cost solution
@ ---_ (]  Off-the-self hardware at feasible prices, as well as it keeps ‘6%

~< the communication costs low.

Connection independency a
L o

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

' Easily installable and configurable O

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

System

advantages

Data anonymization Q >

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

®---" -7 Discreteness —
05 The reduced size and low consumption of the sensors make !u

them discreet and appropriate for deployment at any spot.
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FIeX|bIe crowd momtorlng I ongoing deployments

Unml F mark
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Flexible crowd monitoring '|' ongoing & future
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£z Check some of our
i dashboards here!

ST ysername:  user password:  user

At present e

TecnoparcReus

3




Flexible crowd monitoring

@ Auditori

Crowd Monitoring Operator Dashboard

~ Cloud Server

CPUBusy © Sys Load (Smavg) © Sys Load (15mavg) @ RAM Used ©

0.6% 0.0% 13.2%
— I I
~ System Information & Configuration
) General Information

Configuration Sensorl Sensor2

Sensor3

Sensor Configuration No data

Sensor UUID 2472 61877915

Sensor Name Sensorl

Location (latitude) 41.14289547741808

O Activate Measurements | All Sensor1 Sensor2
Location (longitude)  11288825953506647
Status b Active 0 Disabled
. Crowding Measurements ©

Power Filtration ) -95 ¢ 0] Disable

Upload Periodicity i 5 r

Sliding Window - 5 r B8 Delete

Reboot Periodicity [ Daily

Reboot Time —e 7 r No data

Last Update 2024-05-15 18:05:09

¢ Shutdown

Set Sensor Configuration 1 Reset

Diputacio , Tarragona

] RESETTING

SWAP Used © RootFSUsed © CPU Cores ©
4
RootFS Tol ©
0,
\ NaN B 9.3% |I 194 GiB
Sensor Locations
+
Sensor3

Dashboards List

Crowd Monitoring Operator Dashboard
RESETTING Final Conference

Crowd Monitoring User Dashboard
RESETTING Final Conference

el +:
a
Resetting
€
e Co-funded by the
L COSME programme
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Check some of our

dashboards over here!

username. user password: user

[ Youtube

& GitHub

Uptime © .

4
1.5 day
RAM Total © SWAP Tota &

8 GiB 0B .I

N
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@ Auditori Diputacio , Tarragona

Crowd Monitoring User Dashboard

General Information

Crowding Geodistribution

No data

Sensor @ LastRecords © @

All
Sensor1

Sensor: 2

Sensor: 3

Today (Max)
No data

Alerting History

Overcrowding Situation

v Normal
> 1instance

Yesterday (Max)

[ RESETTING @ Youtube

Last week (Max)

QP\.S {ti o

Check some of our

dashboards over here!
username. user password:

Co-funded by the
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of the European Union

user

@ GitHub
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Flexible crowd monitoring

@ Auditori Diputacidé , Tarragona 5% dashboards over herel

: : username: user password: user
Alerting example @ Microsoft Teams P




