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"Selective Replay for Enhancing Sample Efficency and
Resource Optimization in Lifelong Robot Learning"

Problem formulation

In autonomous lifelong learning, robots must continuously adapt to new
tasks and environments without forgetting previously acquired know-
ledge. This capability is crucial for robots operating in dynamic, real-
world scenarios, where they face an ongoing stream of diverse experi-
ences. However, traditional reinforcement learning (RL) and machine
learning algorithms often require vast amounts of data and computatio-
nal resources to maintain performance, making them inefficient for lifel-
ong learning. This challenge is exacerbated by the problem of catastro-
phic forgetting, where newly learned information can overwrite or de-
grade previously acquired knowledge.

One promising approach to address these challenges is selective re-
play, a technique where the robot selectively revisits past experiences
to reinforce learning and retain critical knowledge. Selective replay aims
to improve sample complexity—reducing the number of samples requi-
red to learn effectively—and minimize the resources and computation
needed for continuous online learning.

Task definition

This master thesis will explore the development and implementation of
selective replay strategies aimed at optimizing sample complexity and
minimizing resource usage in lifelong robot learning. The research will
involve designing algorithms that can intelligently manage and utilize
replayed experiences to enhance learning efficiency and robustness.
The algorithms will be developed in simulation with the potential to test
them on real robotic systems.

You shall offer
e Solid knowledge base and experience in
deep learning and robotics.
e Coding skills in Python

We will offer
e The chance to contribute to the cutting-edge research of the
DFG-CRC project of the circular factory
e The most state-of-the-art technologies in deep learning and
computer vision.
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