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0 BreezoMeter @ Sao Pedro, Funchal (S3o Pedro), Madeira, Portugal Products Solutions Pricing

The Most Accurate
Ailr Quality Worldwide

TRUSTER BY 84 MILLIGN PEOPLE WORLEDWIDE

@ Sao Pedro, Funchal (S3o Pedro), Madeira, Portugal
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Aranet4 (Indoors)

Control your environment

Cannect your smartphone with the Aranetd device via,
Bluetooth by using your i05 or Android app to configure
the device, istorical data, set alarms and sensor

reading fre

Always know your air quality
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Get the only air quality solution with high resclution
weather and proprietary technology
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3 type of different sensors:

* fixed sensors located at the official air
quality measuring stations,

e sensors placed in bicycles

e small personal sensors that will be carried
by individuals.
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Welcome to the NanoSen-AQM Platform
@ Settings page you will see your favourite clusters, after you login in the system and select which cluster you want to add to your list, in the map or list section.
A form can also locate the closest cluster and display the current air quality data, but for that case you will need to TURN ON your location.
L Login
g Register

<0 Feedback
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Sensors Calibration: Methodology

Sensor array
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The methodology for dealing with the process of
calibration of gases transducers and accommodation
of gases interferences on the actual gas reading is
carried out in two main stages:

* Outlier detection and accommodation

* Calibration and gas interference correction




Calibration Model: Low Cost vs Reference Sensors

Ozone levels at Universidad campus, Avila
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Cloud Platform O3 Forecast upon User Request

Forecast
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Forecast: Problem statement

Ozone levels at Universidad de Extremadura campus, Badajoz
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Field Validation
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Air Quality Monitoring Visualization
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European Air quality Index

Pollutant Index level
(based on pollutant concentrations in ug/m3)

Good Fair Moderate Poor Very poor

Particles less than 2.5 pm (PM; s) 10-2 20-25 25-50 50-800
Particles less than 10 um (PMyj) 20-3 35-50 50-100 100-1200
Nitrogen dioxide (NO5) 0-100 100-200 200-400 @ 400-1000
Ozone (O3) -12! 120-180 180-240 240-600
Sulphur dioxide (SO5) C 200-350 350-500 500-1250

* Measurements of up to five key pollutants supported by
modelled data determine the index level that describes the
current air quality situation at each monitoring station.

* The index corresponds to the poorest level for any of five
pollutants




s

. - ...llxl_llttil;‘.‘t
— Jirinninatateie x &

P -

“Tisboa




NO2: 24h Forecast NO: 24h Forecast

prediche nie

Badajoz




- NOZ #11672 __ =3 N 1672 Predicted § | O i _' s 7 03 #11673 Predicted NO #11674 NO #11674 Predicted
I CO #1675 | _ g CO#1 adictec M2.5 #11676 PM2.5 #1 dicted i PM10 #11677 Predicted
TMP #11678 Predicted [l R+ #1167 §_T_TJRH #1186

™~
(e
O
Ll
Ll
|

L
S
<

Q
o)

v
=
O

(2021-05-22 05:00:002021-05-22 17:00:002021-05-2




NanoSen-AQM

Cloud Platform & Air Quality
Monitoring

Bernardete Ribeiro

University of Coimbra, Portugal
Centre of Informatics and Systems (CISUC)
Barcelona, 29-30 June 2021

UNIVERSIDADE b

COIMBRA




External Air Quality
Platform
[Sethware Sytem]

Sensor
[Software Sytem]

Container Diagram of the Platform

Fatchas data
[Y¥eh crawler]

Maohile Application
[Container: lonic]

Data Fetcher

Sends datato
[MQTT Topic]

Data Aggregator
[Software Sytem]

[Container:
CrpenWhisk Action]

Administrator

Web Application
[Contalner: lonic]

Administration
Application

[Comtalner: Python

Django]

Usas
[SONHTTPS]

AP| Application

Uses

! Emall system

i : Python
Django]

[SMTP]

Reads from and writes data to

[Peycopg2]

Sends messages to
[Kafka Topic]

[Centainer:
TimescaleDB)]

Wriles data to
woecy
1

Data Loader

NanoSen-AQM System

NanoSen-AQN Central Server

[Centalner: Kafka
Connect]

Reads data from
[JDBC]

Data Calibration
Loader
[Container: Kalka
Connect]

J Sends messages o

[Katka Tepiz]

Reads data
frem and writes
dala to
[Database
connector]

Data Calibration
Functions
[Container:
OpenWhisk Actions]

Reads data from

[Katka Topic]

IJDBOI\

\\

Alert Generator

Sends messages to

1 [Software Sytem]

[Contalner: Kafka
Streams]




Current Work

* Docker Swarm
* We divided the implementation in Docker containers
* BD
* Django
* Redis
* Nginx
* And a container to get data from OpenAQ

e Continuous Integration/Continuous Delivery
e With gitlab



