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Institute: match – Institute of Assembly Technology and Robotics 
 
Project title:  Leveraging AI in automated assembly processes –  

AI-based 6D pose estimation and trajectory prediction 
  
Project description:  
Feeding technology forms the backbone of 
modern automated assembly lines. At the 
same time, automated systems are evolving 
rapidly: shorter product life cycles, increasing 
cost pressure, and rising sustainability 
demands call for solutions that are not only 
efficient but also highly flexible and reusable. 
This is where our research project comes in. At 
our institute, we are developing a completely 
new approach for the flexible orientation and 
feeding of components. The concept: components are detected while in free 
fall, their pose and trajectory are precisely predicted using AI-based vision 
methods, and they are then caught at the perfect moment by a versatile 
gripping unit—ready to be handed off to the next processing step. 
 
At the heart of this project are cutting-edge techniques for 6D pose 
estimation and trajectory prediction. The tasks within this project include 
researching and selecting suitable AI methods—such as neural networks or 
powerful foundation models—followed by their implementation and a 
thorough evaluation of their performance. Another key focus is minimizing 
inference time, as only a few milliseconds are available to reliably calculate 
the trajectory of a falling component.  
 
The project will be carried out in close collaboration with other students at 
the institute and participants in the Summer Engineering Research Program—
an excellent opportunity to experience state-of-the-art research up close and 
actively contribute to it. 
 
 
Required skills: Basic programming skills (preferably Python); Basic 
knowledge or experience regarding ANN/Foundation Models or similar 
helpful 
 
Contact/supervisor: Torge Kolditz (kolditz@match.uni-hannover.de) 

 


