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Summary: This Master’s thesis explores the potential of using reinforcement
learning-based approaches to improve the efficiency of industrial sorting
processes in the recycling industry, specifically focusing on enhancing the oper-
ational capability of robots. Current robotics have shown potential in handling
and manipulating objects; however, the complexity of throwing tasks presents
a significant challenge. The research conducted as part of this internship at
GeMMe, a laboratory specializing in sensor-based sorting, aims to overcome
this challenge by developing a control policy that enables robots to accurately
throw objects into buckets, thereby increasing the speed of the sorting process.

To address this challenging task, reinforcement learning algorithms TD3, SAC,
and PPO were trained and analyzed in a simulated environment developed
using PyBullet. This environment offered a simplified representation of the
real-world task, serving as a safe and efficient platform for the training of
agents. Furthermore, hyperparameter optimization was conducted using an
Optuna study to enhance the learning process. Domain randomization was
also implemented to bridge the sim-to-real gap and increase the robustness of
the models to real-world variability. The final stage involved integrating the
model into a working system, optimizing a communication process for effective
information transfer. The performance of the models was assessed in both the
simulation and real-world scenarios, offering valuable insights into their trans-
ferability and robustness.

In simulation, the best model demonstrated 94.75% accuracy while beat-
ing the pick-and-place baseline in terms of speed. However, when tested in real-
world scenarios, there was a decrease in performance, but the findings showed
promising potential for future improvements and the application of these
methodologies in practical settings.




