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Data enrichment and calibration for PM 2.5 low-cost optical sensors

Danka B. Stojanovi¢!, Duska Kleut !, Milo§ Davidovi¢!, Jean-Marie Lepioufle 2

(1) Vinca Institute of Nuclear Sciences, University of Belgrade,
National Institute of the Republic of Serbia, P.O.B. 522, 11001 Belgrade, Serbia

(2) NILU—Norwegian Institute for Air Research, 2027 Kjeller, Norway

Contact: D. B. Stojanovi¢ (dankas@vin.bg.ac.rs)

Abstract. Particulate matter (PM) in air has been proven to be hazardous to human
health. Until recently, monitoring of air quality has been done by professional agencies.
Nowadays, the availability of portable, low cost microsensor devices and the exponential
growth of 10T (Internet of Things) in everyday life has enabled widespread monitoring of air
quality among all citizens [1]. For PM measurements, optical sensors measure light scattering
by particles carried in an air stream through a light beam, which is converted by computation
to equivalent mass concentration. Light scattering is strongly affected by parameters such as
particle density, particle hygroscopicity, refraction index, and particle composition [2].

In this study, we measured PM 2.5 by seven AQ MESH low-cost optical sensors and
compared the measured data with the ones obtained from the reference monitoring station
(SEPA). Could we, by a sequence of low-processing data enrichment and a simple calibration
method, reach an accuracy as close as a calibration based on machine learning? To answer this
question, we used low-processing data enrichment such as resampling, encoding periodic time-
related features and making a composition of the initial low-cost signal at different time scales.
We compared two algorithms for the calibration: multivariate linear regression and random
forest. The results gave promising results and encouraged us in researching further about signal
low-processing to achieve the required quality of data from low-cost sensor devices monitoring
air quality [3].

Funding for this work has been provided by the EU H2020 Framework Programme for
research and innovation under grant agreement no 952433 (VIDIS); EU 7" Framework
Programme for research, technological development and demonstration under grant agreement
no 308524 (CITI-SENSE); Ministry of Education, Science and Technological Development of
the Republic of Serbia under themes 1002201 and 0402312 which are realized in Vinca Institute
of Nuclear Sciences (under contract number 451-03-47/2023-01/200017). The authors
gratefully acknowledge the Serbian Environmental Protection Agency (SEPA) for access to
their automatic air-quality monitoring station and data.
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