
Title of research:

Research Capacity in Topology based 3D Object Classification Methods (TOC)

Objectives:

 To identify key insights gained by Topological Data Analysis (TDA) in the 3D objects 
scan classifications, 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 development of 3D data collections and 3D retrieval methods is rapidly increasing, 
due to the advances in 3D data generation and processing. There is no doubt that after 
text, sound, images and videos, 3D data explosion is happening.

This explosion of poses a serious question in index, querying and retrieval methods for 
3D shapes. The application domains for BMW range from 3D parts classification in 
production, till 3D shapes classification in autonomous driving LIDAR space. TDA has 
proven to be particularly important in this the domain of 3D objects classification.

The proposal here is to investigate this methods and apply methods to production and/or 
autonomous driving use cases.

Domains of application that can benefit:

- Classification of objects in a sequence of Lidar space (in Autonomous Driving) 
- Objects classification of 3D models of car parts for 3D printing (in Production)
- 3D data databases (Product)
- Search indexes (Service)

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 3D Shapes Characterization to autonomous driving related 

Lidar space and/or car parts 3D models.
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