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!'Q?UI:! PARTICULATES OF MATTER? MIXTURE OF AIR BORNE PARTICLES

PM,: Coarse particulates  2.5pum<d <10 um

Dust, pollen, mold... - Enter lung

PM, .: Fine particulates d<2.5pum

Oil smokes, organic - Enter into deep lung tissues
compounds, metals, oxides

PM,, ;- Ultra fine particulate d<0.1um ‘ ‘
= Soot, organic compounds, metals - Human body penetration, pass into
blood stream, human cell disturbance

Natural particulates &
particulates due to human
activities




APPLICATION FIELDS & PLAYERS
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Aerodynamic Particle Sizer (APS)
Portable, low perf.




BEYOND CURRENT SENSORS: POWERING THE LORENZ-MIE THEORY

Real time PM identification
— diameter distribution

Detection of PM2.5

Resolution: 10ug/m?3 _l_
Footprint: 4 x 4 x 3mm?3

Measurement time : 10s

— classification / nature
PMO.1 (100nm)

CMOS image sensor
Overall angular scattering pattern = Index / size




IN PRACTICE

Optical fibe |

Holed retinas




HOW LOOKS A TYPICAL MEASUREMENT?

PSL 830 nm

PSL : Polystyrene Latex Sphere



CONCLUDING REMARKS

Detection of single particles Wstrated for diameters 5um
down to 300nm

Particulate counting (as donewith bulky analysis system / APS)

Low flow rate (for a resolution comparable to commercial device)

Real time diameter identification

Towards nanoparticles (300nm)




PERSPECTIVES

Experiments
— Demonstration of a PM classification

* Hardware

— Toward 100nm PM & smaller

— Toward large PM: pollen?

* Software
— Machine learning

Raw pixels
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Deep leaning Class label
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hd — Organic compounds
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See Leti’s demontrators at booth 857A
France Pavilion (South Hall)
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