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This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 825272 (ULISSES).
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MEET ULISSES

Ultra Integrated optical Environmental
- Multichannel
Gas Sensing
Low- power Sensor Systems for networked
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THE VISION

Develop:

« Technology

e Infra structure

for future mass implementation
of sensors for air quality
measurement

H B B AIR SENSORS — )
B B B FOR EVERYONE, Y

B B B EVERYWHERE T

Senseair



MARYNA RAZAKHATSKAYA

https://www.creativetechnologist.london/mohair
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MARYNA RAZAKHATSKAYA
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WHY WE MEASURE CO,

* Many of the air pollutants can’t be seen,
smelled or sensed by humans.

« Poor Indoor Air Quality (IAQ) effects
wellbeing, health and productivity.

« Perfect parameter for ventilation control.

* Fresh air is 400 ppm and indoors up to 800
or 1000 ppm is considered OK.

Senseair
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REAL-TIME AIR QUALITY MONITORING

What if you
could monitor
AQ and make
real-time
decisions
based on
facts?
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What if you
could monitor
AQ and make
real-time
decisions
based on
facts?

What ideas
do you
have?
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REAL-TIME AIR QUALITY MONITORING
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ABSORPTION SPECTRA: the mid-IR wavelength region s
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Source Mirror
9 - cavit
“3 y
—
‘ I ——
e 0

Filter Detector

Photonic waveguides

- = -
(O
- O -
7p)
- < -
)
)



mid-IR TECHNOLOGIES: for miniaturized optical gas sensors

Optical gas sensor

IR light generation Light-gas interaction IR light detection
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PHOTONIC WAVEGUIDES
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COZ absorption Spectroscopy K

with a mid-IR waveguid
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CO, MEASUREMENTS
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SENSING PERFORMANCE
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mid-IR TECHNOLOGIES: for miniaturized optical gas sensors

Optical gas sensor

IR light generation Light-gas interaction IR light detection
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Graphene as waveguide integrated mid-IR detector
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Evanescent
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SENSOR FUSION AND SELF-CALIBRATION =
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SENSOR FUSION AND SELF-CALIBRATION B

* Use machine learning based on data
uploaded to the cloud.

« Each sensor can learn from its history
and self-estimate its reliability.

* The reported measurement is not just a
single ppm-value, but a self-estimated
belief function with a probability
distribution over a range of ppm-values.

« Geometrical methods can be used to
achieve more accurate data from
several sensor in the same area.
This is used for calibration, and
improves the self-belief!
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TECHNICAL CHALLENGES

« MOEMS chip integration
» 2D material fabrication
» Obtain proper signal-to-noise ratio

« Managing sensor drift and non-
ideal behavior.
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CURRENT ACHIEVEMENTS

Machine learning has been proven on
large sets of real data.

o g

Chip based waveguide gas sensing has
been proven to work in lab.

A MOEMS architecture including 2D-
materials has been proposed and the
sub-components have been fabricated.

A first test fleet with 0T sensors reporting
to a cloud data is up and running 24-7.
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CURRENT ACHIEVEMENTS

Stockholm Air Pollution ULISSES: s

190515 21:00 to 190516 20:00
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REAL-TIME AIR QUALITY MONITORING

What if you
could monitor
AQ and make
real-time
decisions
based on
facts?

What ideas
do you
have?
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NEXT WEBINAR

The FLAIR Project

Thursday
February 18t

4pm — 5pm CET

The flying dog that can
sniff and tell what gases
there are in a specific
place.

Learn more about the webinar
at: www.senseair.com
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