Title of research:

Research Capacity in Topology based Shape Recognition in 3D Point-Clouds (TSaR)

Objectives:

¢ To identify key insights gained by Topological Data Analysis (TDA) in the 3D Point-
Clouds segmentation area, and its application to real world use case.
Developing a knowledge base in TDA in BMW.

¢ Developing a Python based library for TDA tasks.

Please give a brief justification of your proposed research project:

The extraction of semantic elements from 3D point clouds is an important topic for a
wide field of applications in BMW, including production and autonomous driving
applications.

The role of segmentation is crucial in most tasks requiring 3D space scan analysis. The
success or failure of the task is often a direct consequence of the success or failure of
segmentation. However, a reliable and accurate segmentation of a 3D space is, in
general, very difficult to achieve by purely automatic means, even more so than 3D
image analysis. The proposal here is to investigate the quality of 3D space segmentation
via TDA.

Domains of application that can benefit:
* Object Recognition in a sequence of Lidar space (in Autonomous Driving)

The hope of this research project would be:
- To develop a Library (in Python preferably) which BMW data scientist can use
out of the box to apply 3D point-clouds segmentation.
- To apply TDA based on 3D point-clouds segmentation to autonomous driving
related Lidar space.
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