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Designing low-cost sensors

for high-quality air pollution monitoring

Marie-Laure Aix, Dominigue J. Bicout
Univ. Grenoble Alpes, CNRS, UMR 5525,VetAgro Sup, Grenoble INP, TIMC, 38000,Grenoble, France

PARTICULATE MATTER RESULTS

Is highly foxic, especially small size particles reaching vital organs through blood. ‘| Compgrigon W|1‘h I"CfCrCﬂC@

In Grenoble, the spatial distribution of particulate matter (PM) is heterogeneous
but only two official background stations monitor small size PM. Therefore, public
exposure to PM is poorly estimated. A solution is to build easy to move low-cost
measurement stations which can be deployed at various locations in the city. But
the data quality of such stations must be characterized beforehand. We have
developed a low-cost station (LCS) solution and compared data from LCS with that
from an official reference station (Atmo Auvergne Rhone-Alpes) used by authorities.
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The solufion was to build
a cheap (65€) and easy
to move low-cost station.
We used an optical PM
sensor in which a laser
gets scattered by PM.

TRAIN TEST

"100% means all 8months dataset while 75-25% reflects a 6 months training + 2 months testing set
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Machine-learning model : random forests

2. Colocation with reference
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* The performance of the modelsis higher for more foxic PM; and PM, 5, than for PM .
To evaluate the performance of low-cost stations, ten LCS were installed for 8 months  The best calibration method is achieved using machine-learning (random forests).
next to the Atmo reference station in Grenoble for the comparison of PM concentrations. e Such calibrated low-cost stations can be deployed in Grenoble to monitor PM.
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