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Figure 1: Existing Graphical User Interface for Paparazzi Ground Control Station
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Context
This internship is part of the “Concorde” project funded by the DGA. The goal of the Concorde
project is the Integrated analysis and design towards the certification of future UAV systems
(unmanned aerial vehicles, also called drones) and their operations.
UAV operators perform a multitude of tasks while operating their UAV including the supervision
of the drone and mission properties as well as regaining control if necessary.
Just as the operating parameters of UAVs are crucial for mission management, the mental state
of the operator in charge of controlling or piloting these UAVs is crucial as well, since a failure at
his level has major repercussions in terms of safety and performance. However, all too often this
is overlooked. For several years now, the field of neuroergonomics has been studying the
human operator through neurophysiological measurements.The development of tools based on
automatic learning has brought a means of estimating the mental state online and thus allowed
the development of interfaces that take into account this mental state(i.e. passive
brain-computer interfaces). Recently, studies in neuroergonomics and passive brain computer
interfaces are beginning to focus on UAV operators [1], [2],[3].
During this project the goal is to merge this knowledge from neuroergonomics with knowledge
from Human-Computer Interaction. We consider knowledge about “Adaptive user interfaces”
(AUIs) which dynamically adjust the interface in a way that is intended to support the user [4, 5].
These adjustments can be as simple as adding additional notifications or alarms, but can also
mean that the system takes over certain tasks completely.
Finally, this work is part of Human-Drone Interaction, an area of Human-Computer Interaction
that has steadily been growing over the past years [6].

The objective of the internship
The goal of this internship is to develop an “adaptive user interface” for piloting drones that can
adapt to information from neuroergonomics (e.g. measures about fatigue). This will be done by
using and amending the existing Paparazzi UAV Project. The Paparazzi Ground Control Station
(GCS, Figure 1 ) is an open source drone project that encompasses software and hardware
autopilot capabilities for both rotary as well as fixed-wing UAVs [7]. It is programmed in C++ with
Qt 5.12+. It has previously been used in research projects [8].

As a first step towards an adaptative user interface for Paparazzi, the intern will be asked to
propose sketches and/or animated prototypes of an adaptive interface using Figma
(https://www.figma.com/) or a similar tool. Mechanisms of adaptations may include for instance:
providing (visual) alerts [9]; displaying different geographic maps
(https://docs.paparazziuav.org/PprzGCS/user_guide/map_tile_sources.html); adding or
removing widgets; and dynamic changes of widget parameters
(https://github.com/paparazzi/PprzGCS/blob/master/data/default_style.qss.). Changes in the
interface are not limited to these changes, and novel ideas for different adaptations are very
welcome. Based on these prototypes, the intern will then be asked to integrate them into the
existing code of Paparazzi GCS. Changes in the code also require updating the documentation,
and a change from Qt6 to QML may also be considered [10].

https://www.figma.com/
https://docs.paparazziuav.org/PprzGCS/user_guide/map_tile_sources.html
https://github.com/paparazzi/PprzGCS/blob/master/data/default_style.qss


The second objective of this internship (if there is enough time left) is to program an interface
that can receive simulated neuroergonomics data (recorded by a brain-computer interface in
advance), to the Paparazzi GCS in order to trigger the adaptations. The link to the GCS will be
done using LSL (https://labstreaminglayer.readthedocs.io/info/intro.html) and ivy bus [11].

Expected profile of the candidate
- The candidate should be enrolled in a Master degree in Computer Science,

(aeronautical) engineering, Human-Computer Interaction or similar.
- Strong programming skills in C++ and Qt5 or Qt6
- Autonomous, hard-working, problem-solver. Willingness to search autonomously for

technical solutions.
- Knowledge of figma or similar tools (AdobeXD, Balsamiq) is a plus.
- An interest in neuroergonomics and BCI, and/or human-drone interaction would be a

plus.
- English proficiency would be a plus.

Additional information
- Paid 3 months internship
- The preferred period would be Summer 2022
- The intern will be hosted at ENAC, Toulouse. Partial home office is possible.

https://labstreaminglayer.readthedocs.io/info/intro.html


How to apply
Formal applications should include a detailed CV, a motivation letter and transcripts of degrees.
Please send them to the three advisors (marcel.hinss@isae-supaero.fr, anke.brock@enac.fr,
raphaelle.roy@isae-supaero.fr) in French or English and use a file-sharing system for larger
files.
Please feel free to reach out to us with any questions.
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