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Description 
 

This project focuses on the development of a vision-based robotic system 

for automated pick-and-place operations in construction scenarios. Stu-

dents will work with a robotized tower crane and mobile robot equipped 

with advanced perception sensors, including LiDAR and RGB-D cameras, 

operating in both simulated and real-world environments. 

The project follows a complete perception-to-execution pipeline. Students 

will create and curate a dataset of construction objects, perform data pre-

processing, and train object detection models. The trained models will be 

extended to estimate the 6-DoF pose of construction elements. Finally, the 

perception outputs will be integrated into the Robot Operating System 

(ROS) to enable autonomous task execution by the robotic system.  

The project is first implemented and validated in a physics-based simula-

tion environment and subsequently transferred to a real robotic setup, high-

lighting challenges related to sim-to-real deployment, sensor noise, and 

system integration. 

 

Task 

• Review relevant literature on computer vision and perception for robotic manipulation 

• Get familiar with the simulation environment and sensor setup (LiDAR and RGB-D) 

• Design and create a dataset of diverse objects 

• Perform data preprocessing and train object detection models 

• Extend perception models to object pose estimation and task sequence generation  

• Integrate perception outputs with ROS for robotic pick-and-place execution 

• Implement on the real robotic systems 

 

Supervisors 

Mohammad Reza Kolani (mohammadreza.kolani@tum.de)  
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