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QOur mission

Development and transfer of world-class (micro-)technologies to the industrial sector
— in Switzerland, as a priority — in order 1o reinforce its competitive advantage.

« Cooperation agreements with established companies

* Encouraging the creation of start-ups
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at a glance

89.2

Turnover Nationalities Persons New ventures
(Mill. CHF)

Industrial clients Overall patent family European
projects
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Close to , leveraging Swiss academic research

CSEM ZUrich

CSEM Alpnach
CSEM Muttenz

CSEM Neuchétel 5 et 4 CSEM Landquart
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Recent

In-line monitoring
of grains with
Machine
learnring

of technology transfer

Secure
identification
with embedded

encrypftion

New generation
of probes for
precision
measuring

Biometric
wearable for
secure
identification

Smart seeder for
better weed
ole]alife]



and successes
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PEGGASUS

Real time feedback using edge Al
vision system for human-machine
interaction in the cockpit

Tue, 24.05.2022, FHGR Chur
I=ll Fachhochschule Graubiinden
GR

Smart Surveillance Sensors




Improving Safety in the Next Generation Cockpits

Improving human-compvuter interaction in the cockpit

Developing a vision system for .
Eye gaze detection

Gesture recognition
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Negative




Avoiding The Classic Engineering Pitfall ...

- User cenftric approach

- Use case scenarios

* AviOnics experts -\

[

~» Definition of system

specifications
+ Use case specific

data
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L : Edge Al needed for real-
Avionics Use Case Requirements %me operation with

minimum latency

Unobtrusive system

Large field of view 1o be
covered

1-2 degree gaze accuracy

Real-fime eye gaze at 50-60 .~ .
frames per second il = % :

260

240 A

Robustness to varying
conditions in the cockpit

220
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Vision System Setup: In The cockpit —In The LAB
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Is A Calibrated Multi-camera System Required?
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Algorithmic Pipeline For Eye Gaze Detection

s .

/\
/<

Facial Glint Corneal
Landmark . Center
. Detection .
Localization Detection
Triangulation Eye .
izt & Multi-View Visbility el
Detection . . Detection
Correction Detection .
. Point-of
Pupil Eye Gaze
. . Regard
Detection Tracking Estimati
3D Facial clileietitel
Landmarks

Head-pose
Estimation

= CSem



Timing Is Crifical In The Cockpit

Facial
Landmark
Localization

Face

Detection
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Triangulation Eye

Iris

& Multi-View Detection

Correction

Visbility
Detection

3D Facial
Landmarks

Head-pose
Estimation

Glint

Detection

Pupil

Detection

Corneal
Center
Detection

Eye Gaze
Tracking

Analytical Approach
Data-driven Approach

Point-of
Regard
Estimation
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Gain Competitive Advantage: Use Case Specific Data

e e ro
- Data thOTGhOh: A costly and time |A’\\| L‘A\l IA\\
consuming procedure :
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Eye Gaze Detection at 60 fps

* Instruments located at 75-
110 cm form the pilots’ eyes

PoR Distance Error Histogram
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PEGGASUS System Installed in the Cockpit Simulator

o lJ)e th Cagei!:;a F{ L o

= CSem



Vision System Demo
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Highlights

- The system was evaluated in o
flight simulator study with 10 :
professional airline pilots

- The pilots rated the PEGGASUS Rl - e MR
vision system better than a mobile ~ #” =— . &%
eye-fracker in terms of comfort and A
low distraction [
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Future Work

Pilot training use cases

Other applications
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Thank you!

And thanks to the CSEM team and the pariners.

Engin TUretken, Sareh Saeedi, Siavash Bigdeli, Patrick o y
Stadelmann, Nicolas Cantale, Luis Lutnyk, Martin in
Raubal L. Andrea Dunbar

Andrea.Dunbar@csem.ch

+ THALES

This project has received funding from the Clean Sky 2 Joint Undertaking under the European Union’s Horizon 2020 research and innovation program under grant agreement No. 821461



https://www.csem.ch/page.aspx?pid=123494

