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Sensors

VOCs

What is inside of it ?
- lIrritation in eyes, throat and nose;

? NDIR - Headaches;
02 % - Nausea;
( 30€to100€ - Allergic reactions;
PM OPC Individual gases
~280€ 2 .
T Electrochemical \{3 _ Metal Oxide
emperature T/HR *—
cluster
- ~20€ 10€
Humid Ity Characteristic Electrochemical Chemoresistive
Total VOC Cost low low
Lifetime short long
IAQ Sensitivity high high
Monitor Selectivity good poor
Response time fast fast
Size medium small

NERI, Giovanni. First fifty years of chemoresistive gas 2
sensors. Chemosensors, v. 3, n. 1, p. 1-20, 2015.

| Adapted from
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Data Treatment — Time series

What kind of data do we get ?
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Article

MDPI

Assessment of ANN Algorithms for the Concentration
Prediction of Indoor Air Pollutants in Child Daycare Centers

Jeeheon Kim ' 7, Yongsug Hong %, Namchul Seong

and Dacung Danny Kim **

. —
Conteryts lists available at
e e
d Automation in Construction

ke

journal homepage =
Review -
Effectiveness of neural networks and transfer learning for indoor e
air-temperature forecasting
Andrea Bellagarda *, Silvia Cesari *, Alessandro Aliberti * , Francesca Ugliotti %,
Lorenzo Bottaccioli ", Enrico Macii*, Edoardo Patti

WILEY

ORIGINAL ARTICLE

A recurrent neural network using historical data to predict

time series indoor PM2.5 concentrations for
buildings

Xilei Dai®

Junjie Liu® Yongle Li?
Cootents lists available af ScienoeDired

Science of the Total Environment

sge: www.elsevier. com/locate/scitoteny

residential

A predictive model of indoor PM,
outpatient hall

Yuhe Zhou, Guangfei Yang

; considering occupancy level in a hospital W
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Data Treatment — Modelling the sensors

Contents lists available at ScienceDirect

IN'TEADR ATINNT +ha UT QT janenal
Contents lists available at ScienceDirect
LS Vi : ey =
CO 2 — Science of the Total Environment € ' D |ffe rence: X = Vf - Vo
0 hig Sensors 2015, 15, 27804-27831; doi:10.3390/5151127804 OPE) 3 Re | ative : X = Vf/VO
envir - I .
Good _— SEISErS Fractional: x = (v¢—vg)/v,
«samio Development of lov www.mdpi. com/journal/sensors Vo .
P M """ Recent advancemer Review Loga rlth m:Xx= IOg(Vf - VO)
H. Chojer, PTBS. Branco Electronic Nose Feature Extraction Methods: A Review
IR e o, Jia Yan, Xiuzhen Guo, Shukai Duan *, Pengfei Jia, Lidan Wang, Chao Peng and Songlin Zhang
College of Electronics and Information Engineering, Southwest University, Chongqing 400715, China: 0.10 [ m CH,COCH,
-~ ©CHCH . 300°c
Journal of ROYAL SOCIETY Aty 4
M . . [e] +
Metal Oxide Materials Chemistry A s OF CHEMISTRY R I g
o
o
PAPER porie oo 73
[ @
] i 1tivi ) Check for updates High-performance gas sensor array for indoor air
Ove rl a p pl n g s e n S ItIVIty e tis.s wer O:m s Quality monitoring: the role of Au nanoparticles on -0.05
. e e . 159 ~ WOs3, SnO,, and NiO-based gas sensorst
* Different levels of sensitivity

Jinho Lee,}* Youngmo Jung, ;i Seung-Hyun Sung,” Gilho Lee,” Jungmo Kim,*
Jin Seong,” Young-Seok Shim,** Seong Chan Jun & ** and Seokwoo Jeon ©**

Contents lists available at ScienceDirect

Building and Environment

journal homepage: www.elsevier.com/locate/buildeny

Performances and limitations of electronic gas sensors to investigate
an indoor air quality event

@)oo
Alexandre Caron * ¢, Nathalie Redon ", Fréderic Thevenet 2,

Benjamin Hanoune **, Patrice Coddeville >*

“Uni: i, NS, UNIR 8522 — PC2A
Mines Dova, SAGE,1-59508 Doua, France

Univrst de Lille, 59000 il France

Processus I

phére, F-59000 Lille, France.

Supervised Bayesian Source Separation of Nonlinear Mixtures for
Quantitative Analysis of Gas Mixtures

Stéphanic Madrolle, Leonardo T. Duarte, Senior Member, IEEE, Pictre Grangeat, Senior Member,
IEEE, Christian Jutten, Fellow Member, IEEE
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Fig. 5. Reference air zero pattern and experimental room patterns with and without
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Fig. 4 PCA plots showing sensing result with PC1 and PC2 using
responses of target gases as input data with operating temperature.
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the green wall (output voltage from the semi conductive sensors).
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Data Treatment — Sensor Space The intrinsic dimension of a

Intrinsic dimension estimation as a tool to sensor selection for an indoor

air quality multisensory system structure is the number of
Luiz MIRANDA*1, Caroline DUCY, Nathalie REDON?, Marie VERRIELE?, Bernadette DORIZZIZ, free (independent) variables
é 2 A03
Jérome BOUDY?, Jugurta MONTALVAO' n eed ed tore p resent th e data
1IMT Lille-Douai, Douai, France . . .
2 Samovar, Télécom SudParis, Institut polytechnique de Paris, France Wlth out IOSS Of |nf0rmat| on.
T T T : T 3 Universidade Federal de Sergipe, Sao Cristovéo, Brazil _
“ [ 2 * Corresp ing author: luiz.miranda@imt-lille-douai.fr Bennetr 1965
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Time-series Scatter plot / sensor space ID < # sensors ?

" . * Atleast 1 sensor is useless

Sensor 1

* Interdependency between 2 or
more sensors

JOURNAL OF COMMUNICATION AND INFORMATION SYSTEMS, VOL. 35, NO.1, 2020,

Sensor 3
~

0 Bias-Compensated Estimator for Intrinsic
5 Dimension and Difterential Entropy: A Visual
Multiscale Approach
4 Jugurta Montalvio, Janio Canuto, and Luiz Miranda

4 2

10:00 10:30 11:00 11:30 12:00 12:30 13:00 0
Sep 22,2022 3
Sensor 2 - Sensor 1 ¥
Sensor 1 independent from Sensor 2

Sensor 3 = Sensor 1 — Sensor 2 5
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Data Treatment — Pattern Recognition

Lo Classifiers Clustering
I A * Supervised * Unsupervised
WWM& Jo I saparate between classes * Define clusters according to a type of distance
A = * Ex: * Ex:
* Types of pollutants * Event detection

Classifiers * Types of activities * Model learning

e Artificial Neural Networks

P T —Pp— : .
P Journal of Hazardous Materials > y C | u Ste rin g

ELSEVIER iournal homopago: www.slsovier.comilocato/ihazmat

e K-M
Modeling of subway indoor air quality using Gaussian process regression | ) e a n S
Hongbin Liu"", Chong Yang?, Mingzhi Huang™", Dongsheng Wang’, ChangKyoo Yoo ] ] SR A 1
p e M Sensors and Actuators B: Chemical
= ELSEVIER e
° K— N e a re S t N e ig h b O rS ( k_ N N ) Ia(:.ca‘:ﬂﬁ i ozei:nﬁ;::rd:jlraquamy events using a K-means clustering \é
Alexandre Caron™”, Nathalie Redon", Patrice Coddeville”, Benjamin Hanoune®
Adaptive K-NN for the Detection of

Air Pollutants With a Sensor Array e Gaussian Mixture Models
Alberto Roncaglia, Ivan Elmi, Leonello Dori, and Massimo Rudan, Senior Member, IEEE

 Support Vector Machines (SVM) B e, ey

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

Article
Detection of Smoking in Indoor Environment Using
Machine Learning

SO Sensors and Actuators A: Physical i

ELSEVIER journal homepage: www. elsevier.com/locate/sna

contaminants by an electronic nose

A novel classifier ensemble for recognition of multiple indoor air ®mm, Jae Hyuk Cho
School of Electronic Engineering, Soongsil University, Seoul 06978, Korea; chojh@ssu.ac.kr; Tel.: +82-2-811-0969

Lijun Dang?, Fengchun Tian?, Lei Zhang**, Chaibou Kadri#, Xin Yin®,
Xoongwe eng®, shouqionglias Received: 14 November 2020; Accepted: 10 December 2020; Published: 14 December 2020 checklor

cadeny o etrlgy and ualy rspecion Changng 401123, Cina
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Thank you for your attention.
Questions ?
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