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Key Facts F:_::t:'
* Horizon 2020 funded & started in 2018 -Eﬁ'
2 universities & 2 research Institutes + 4 companies

» Optical NDIR gas sensing approach for multiple gases
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» Website: https://www.ulisses-project.eu/ Sensealr
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Schematic illustration of the
integrated multi-channel gas sensor.
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Our Vision: A highly miniaturized Gas

Envisioned
smart gas
sensor
integrated in
a wearable
gadget.
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How small can we go?
Classical Simulation of the
. electromagnetic field
OPt|C3| distribution with

decreasing optical
fibre core diameter

fibre

suspended
waveguide
solution

substrate

One suspended waveguide forming a spiral for Colour enhanced SEM image showing the suspended optical

realizing a compact 20 cm long guided optical waveguide and its low confined electromagnetic field
path. distribution*.

*Source: Ottonello-Briano, Floria, et al. "Carbon dioxide absorption spectroscopy with a mid-infrared silicon photonic waveguide." Optics Letters 45.1 (2020): 109-112.
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Ottonello-Briano, Floria, et al. "Carbon dioxide absorption
spectroscopy with a mid-infrared silicon photonic
waveguide." Optics Letters 45.1 (2020): 109-112.
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CO, Measurements

Stockholm Air Pollution
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Sudoe Sensor Fusion & Self-Calibration

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

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

e 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.

e 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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Floria Ottonello Briano This project has received funding from the

floria.ottonello.briano@senseair.com European Union’s Horizon 2020 research and
innovation programme under grant agreement
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Henrik Rédjegard No 825272 (ULISSES).
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