
Design and Development of a Control and Navigation 

System with Hierarchical Sim2Real Planning Routines 

for an Automated Guided Vehicle 

Description 

Instead of learning in the real-world from scratch by using a multitude of robots, training 

transferrable AI agents via digital twins associates with using less resources while 

realizing massive parallelization. Transferability of the AI models lies on reducing the gap 

between the simulation and the real environments, and the first step to realize that is a 

consistent framework design. Hence, the focus of this project is on implementing and 

providing the necessary tools to facilitate training of state-of-the-art AI algorithms 

within simulations and transferring them to the real environment. For reliable sim2real 

model transfer, a consistent framework for the simulated software and real 

software/hardware should be developed in order to reproduce the simulated behavior 

by conserving the same level of control from the simulation to the real environment. 

The framework should implement hierarchical levels for a navigation control mechanism 

that can serve as a tool to compare baseline optimization(or search)-based path 

planning methods vs. learning-based approaches. 

 

For the project work, a specially developed driverless 

transport vehicle “FESTO Robotino” will be used for 

testing purposes. In order to fulfill the conditions of 

the research project, the automated guided vehicle 

“Robotino” has to be adjusted. Hence, strong skills in 

engineering of embedded control systems is needed.  

 

Tasks 

 Conceptual design and development of an innovative hierarchical control 

system for the “Robotino” – from motor level control to task space control 

 Development of an OpenAI gym-based simulation to model kinematics and 

dynamics of the “Robotino” w.r.t. the working environment 

 Conceptual design and development of an energy supply system with 

innovative battery charging options 

 Development of an odometry algorithm based on inertial measurements 

 Development of a hierarchical navigation system based on 2D maps for robust 

sim2real transfer 

 Implementation and execution of a validation test 
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