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IAQ
Monitor

What is inside of it ?

Temperature

Humidity

PM

CO2

Total VOC

VOCs

- Irritation in eyes, throat and nose;
- Headaches;
- Nausea;
- Allergic reactions;

NDIR

30 € to 100 €

OPC

~ 280 €

T/HR 
cluster

~ 20 €

Individual gases

Electrochemical

10 €

Metal Oxide

8 €

Sensors

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

Adapted from
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Data Treatment – Time series

IAQ
Monitor

What kind of data do we get ?

Time series
Model

Time 
series

Training

Moving average
Auto regression

ARMA
ARIMA
ARMAX

NN..

Estimated 
values

Forecasting
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Data Treatment – Modelling the sensors

PM

CO2

Good

Metal Oxide

• Overlapping sensitivity
• Different levels of sensitivity

Sensor array
E-nose

Difference: x = vf – v0
Relative:     x = vf/v0
Fractional:  x = (vf – v0)/v0
Logarithm: x = log(vf – v0)



5

Data Treatment – Sensor space

Time-series Scatter plot / sensor space

> 3 sensors ?
Dimensionality reduction

PCA

Sensor 1 independent from Sensor 2

Sensor 3 = Sensor 1 – Sensor 2

The intrinsic dimension of a 
structure is the number of
free (independent) variables
needed to represent the data 
without loss of information.      
– Bennet, 1965

0D 1D 2D 3D 4D (?)

ID < # sensors ?
• At least 1 sensor is useless
• Interdependency between 2 or 

more sensors

Intuitively:
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Data Treatment – Pattern Recognition

Classifiers
• Supervised
• Separate between classes
• Ex: 

• Types of pollutants
• Types of activities

Clustering
• Unsupervised
• Define clusters according to a type of distance
• Ex: 

• Event detection
• Model learningClassifiers

• Artificial Neural Networks

• K-Nearest Neighbors (k-NN)

• Support Vector Machines (SVM)

Clustering
• K-Means

• Gaussian Mixture Models
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Thank you for your attention.
Questions ?


