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The context of this internship is the navigation of autonomous vehicles that can perceive
their environment and interpret it without any human intervention. These vehicles must
be located with an accuracy suitable for the navigation task and with a high level of
confidence called integrity. In this internship, we consider a buildings map represented
by planar surfaces constructed from OpenStreetMap. This map is used to perform
localization in urban environments where GNSS signals are affected by strong errors [1]
[2].
Maps require continuous updates as changes are frequent and can lead to localization
problems [3]. The goal of this internship is to perform map updates by adding missing
elements to the map (with regard to buildings). The problem of removing a building that
no longer exists is not part of the topic.

Descriptif du sujet/
Project description

This map is associated with the measurements of a 3D Lidar located on the roof of the
vehicle. The observations from the Lidar, which are not matched to the current map,
should be considered in the updated map. One of our goal is to profit from the
collaboration between several vehicles to perform this step and to increase the number
of vehicles that detect the changes.
The approach will include the following steps:
- Detection of new features classified as buildings to be added to the map through
vehicles collaboration. This step will require a good localization of the vehicles.
Missing elements will be added to the map when confidence in their existence
and position is high enough.
- Detailed characterization of the facade buildings through Normal Distributions
modeling [4].
The choice of the method will be done after a state of the art on map update in the field
of robotics and intelligent vehicles.
Zoé automated vehicles equipped with Lidar, GNSS and wheel speed sensors will be
used for the validation of the approach. The development will be done in ROS using
Python and C++.
This internship will be based on the work of a PhD researcher where some codes have
already been developed.
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