Title of research:

Research Capacity in Topology based Object Tracking (TOT)

Objectives:

¢ To identify key insights gained by Topological Data Analysis (TDA) in the object
tracking 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:

In the past few decades, many researchers have explored the area of intelligent vehicles
and tried to make vehicles perceive and analyze their surrounding environment in order
to enhance on-road safety. However until now, reliable detection and tracking of on-road
obstacles remains one of the most complex tasks for driver assistance and autonomous
navigation systems. This issue is challenging due to variable illumination conditions,
changing weather conditions, and highly dynamic background.

In this paper, we focus on the identification of moving and stationary obstacles on the
road, and the robust tracking of mobile agents using LIDAR point cloud data or Images
by applying a segmentation method based on topological persistence.

Domains of application that can benefit:
* Tracking of objects 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 object tracking.

- To apply TDA based on 3D point-clouds object tracking to autonomous driving
related Lidar space and/or Video Images.
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