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General

Priority axis 1

— ‘ 2017 (znd Ca”) Research and innovation

Promoting resear

, technological development, and Innovation

- ®
é 1.950.000 € @ 1.462.500 € ééé 11 partners | ES (7), FR (2), PT (2)

April 2018 — June 2021 |39 months =36 + 3

-
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Sudoe

11 Beneficiaries: ES (7), FR (2), PT (2)

Consejo Superior de Investigaciones Cientificas

Instituto de Tecnologias Fisicas y de la Informacion CSIC-ITEFI
Universidad de Extremadura
- ) UEX
Escuela de Ingenierias Industriales
Junta de Extremadura OFG

Consejeria de Medio Ambiente y Rural, Politicas Agrarias y Territorio

Diputacién de Avila

Area de Asuntos Europeos, Energia, Promocién y Turismo Dlputauon de Avila

Area Metropolitana de Barcelona AMB
Sistemes Avancats d'Energia Solar Térmica SCCL  AIGUASOL

Universidade de Evora

Escola de Ciéncia e Tecnologia UEvora
Universidade de Coimbra
Faculdade de Ciéncias e Tecnologia FCTuC
Centre Nat.lonal .de la Recherche Scee.nt.lﬁque' . CNRS-CIRIMAT
Centre Interuniversitaire de Recherche et d’Ingénierie des Materiaux
Centre National de la Recherche Scientifique

e e A CNRS-LAAS
Laboratoire d’Analyses et d’Architecture des Systemes
Ray Ingenieria Electrénica SL RAY-IE

2 Associates (ES)

Confederacion Ecologistas en Accion EEA-CODA

Universidad Politécnica de Madrid
Escuela Técnica Superior de Ingenieros Industriales

UPM-ETSII

www.nanosenagm.eu | @ @nanosenagm
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Objectives

01 To reduce energy consumption and fabrication cost and
to improve detection properties of gas sensors

To develop a real-time electronic

system of low-cost and low-power 02 To develop a low-cost, low-power, real-time multisensor

consumption enabling massive, system for long-term continuous monitoring of air pollution

distributed and ubiquitous air
To develop a smart cloud system capable to control a network
of multisensor systems, generate an exploit air quality data,

including air quality forecast and information to target groups

pollution monitoring

www.nanosenagm.eu | € @nanosenagm Final Project Event — 29th and 30th June 2021
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Work Plan

Nanosensors

development AQ awareness

campaigns

Task Groups I— m oo

CIEM Technical specifications Integration of Development and

electronic system deployment of a
CIPI Nanosensors & commercial sensors Development of in AQM platforms ' cloud-based
electronic system system for AQM
CAEW Multisensor systems based on gas and public
sensors information
CAPA Platforms for multisensor systems
Validation.
CIE Cloud system Pilot projects in Portugal and Spain
I Field campaigns
www.nanosenagm.eu | € @nanosenagm Final Project Event — 29th and 30th June 2021
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June 2020 — January 2021
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November 2020 — June 2021
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Sudoe

Innovative active materials for gas sensors Nanomaterials

Main Results Technologies

NM

Nanoparticles Micromachined platforms for gas sensors Micro-electro-mechanical systems SIS

Technologies for depositing nanostructured

. Nanotechnology
active layers for gas sensors

Distributed cloud computing for managing,

processing and exploiting multisensor data Machine learning

RF sputterin

Sensor calibration
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Main Products

P5.1 Cloud Platform
Web, Smartphone (Android, iPhone)

Welcome to the NanoSen-AQM Platform

U g e k] b s P e st Wk S s Wk
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eu:-l.'rleg [ Other Products

| GTg Machine learning models for calibrating sensors and predicting air quality
Field campaigns for monitoring air quality

GT6

Assessment manual for air pollution sensors

63 Awareness campalgns on air quallty P6.2 Air quality sensor assessment (App)

Sensor Data Valication X

i interreg H

Sudoe
P5.2 Machine learning models

Select parameter: | zane {03) ;l Insart feferenca Anaiyzer Uncertanty:

Sensor calibration Air quality forecast

Data read: 500.of 7310

Trainingdata yo. i YRerstat
|
. | | M - Cloud
{ | i )
o s et ' | | Sapes T —— Regression chart
KNN - 5 2 58 ] - [0
Sa —| PLS |_. RF SemsorData | Inputdata | e Tain [ Evanae Canfidence interval (95%) 8 | - 095 |
§o | = Aggregation Node | System system system [There is & systematic error in the slope (35%
Temp _'j SVR Ldg'&" Py N, ] wonfidence level) )
Spi— | | Lavers P \ﬁﬁ-% ! | | "
g . \ 2 1 | e 5
Calibration rad \ ‘5’?’.‘{1 Tntercept: 1,75 H
Uncalibrated or test data coefficients/Hyper Acquire Acquire % il 5 - [
. . . paramete rip Sensor Data Sensor Data 'K‘\_ Predictive Y Is the best . Enlog etiah {30 i g B
e : """"""" ‘,' """ | madel parameter [There is a systermalic error in the intercept (95%
85 confidence lavel)
ey , y
T I Prediction model basad on L
L = ' Expanded uncertainty (k=2); [ 2375 | %
Sn — | PLS KNN ¥, IoT Kalman Filter _ _ , e
Stemp — Transform — | RF | = Orthogoral regression
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interreg H Main Product
Sudoe - Nanosensors

Sensors, sensor calibration (lab), sensor validation (field)

o -
st Multisensor ol s Ciremalt
P 3 1 S M E DE ESPANA DE CIENCIA Centro de Investigaciones
Syste m S E INNOVACION Energética_lf. Me‘liilolambientales
y Tecnologicas
Cloud
P5.1 SME
platform

Electronic circuits, printed circuit boards (PCB) Commercial sensors (OEM), sensors systems (Ssys)
E IJ H u Air quality monitoring services . R U B l

D nVI Pa Senses & Instrumentation
Tosrenis e NTERAGRoOUP

———
CIRCUITS

Software, computer components

Smart Cltles
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Project Events

CONGRESO EUROPEO

European Workshop
: \ May 20"-21%, 2019
: ~ Toulouse S I .
< Vigilancia de la calidad del :—,.\
' CALIDAD DEL AIRE EN EL MEDIO RURAL aire con sensores de bajo

Low-Cost Sensors and Microsystems

.i‘ e
>3 for Environment Monitoring Arenas de San Pedro, Avila
* E . 8-9 octubre 2020
>, B

coste

Jesily Larano Rogedo

DIPUTACION T
@ LAAS DE AVILA
CNRS -~
® CRIMAT ———r s
@' Toulouse i
Junta de

UNIVERSIDAD

: de
EXTREMADURA
May - July 2021 EX
6 weeks

Students, professors, and

cMC2 Castillay Leon

. Ctuh Mi_cr_n@pteurs Chimiques

ST community in gas sensors AQ officers in municipalities

researchers of universities
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interreg Outreach Activities

Sudoe

Journals Proceedings (9) 9

Conferences NelEINEMA) Poster (12) Exhibitor (2) 38
bbbl Eail
- University Graduate Thesis (11) Master Thesis (2) 13
Mﬂ b."‘lﬁ]wkw \VES N l=lsIEB Press (3) Radio (2) TV (2) 6
20-30- : Semana de la Ciencia Noche Europea de Semana Europea de
L Public , . »
@),/ @ y la Tecnologia (2) los Investigadores (2) la Movilidad (1)
AALACHY MERICIBAL [ DORGRESDS, MATRIE . : PDHTD : , :
D -w=- Tth International Electronic Conference
POLLUTION 4 A on Sensors and Applications
grO h )20 e S E IA 2 0 ; 15-30 Novemberzozop%nline
s T O n - SEIA' 2020: 6th International

Conference on Sensors and

February 21-22, 2019 - Madiid (Spain) Electronic Instrumentation

EXP.AT'

5th Experiment@ International Conference
Funchal, Madeira Island Partugal
11-14 Jun, 2019

LA NOCHE EUROPEA
: INVESTIGADORES

E INVESTIGADORAS

8th GOSPEL Workshop. Gas sensors based on semiconducting metal
oxides: basic understanding & application fields

Final Project Event — 29th and 30th June 2021
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el bt Fun

Special Issues

IMPACT
FACTOR

sensors 3.275

Special Issue "Wireless Sensor Network for Air Quality
Monitoring and Control”

Dr. Jesus Lozano

Dr. Saverio De Vito

Dr. José Pedro Santos
Guest Editor

Deadline for manuscript submissions: closed (31 October 2018).

L .
sensors Ay

Special Issue "Smart Sensing Technology for
Environmental Monitoring"

Dr. Eduardo Pinilla-Gil

Dr. Elena Bernalte Morgado

Dr. Marfa del Carmen Hurtado-Sanchez
Guest Editors

Deadline for manuscript submissions: closed (31 March 2021)

4‘?9 sustainability

Special Issue "Real-Time Air Quality Monitoring Systems"

Prof. Dr. Catarina Silva
Prof. Dr. Filipe Araujo
Guest Editors

Deadline for manuscript submissions: 31 July 2021

www.nanosenagm.eu | @@nanosenagm

IMPACT
FACTOR
- atmosphere 2397

an Open Access Journal by MDPI

PM Sensors for the Measurement of Air
Quality

Guest Editors
Dr. Esther Hontafan, Dr. Brigida Alfano

Deadline
31 October 2021

md pl.com/si/ 81469

IMPACT
FACTOR
- atmosphere 2397

an Open Access Journal by MDPI

Machine Learning Methods for Low - Cost
Air Quality Evaluation and Prediction

Guest Editors
Dr. Esther HontaAon, Prof. Bernardete Ribeiro

Deadline
31 October 2021

md pl.com/si/82714
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Jesus Raimundo Bernardete Eduardo Olga
Lozano Alfonso Ribeiro Pinilla Barrachina




