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Hybrid Reinforcement Learning for Robot Design

Background

In recent years, deep reinforcement learning algorithms have led to great advances in
the design and control of autonomous agents[2, 4]. Traditionally, these methods are ap-
plied on either a discrete or continuous action space. In the real scenarios though, an
agent needs to operate in hybrid, i.e. mixed discrete-continuous action spaces. As tra-
ditional methods fail to generalize to hybrid action spaces without a significant loss in
performance, hybrid reinforcement learning methods have been developed to bridge the
gap between simulated/discretized problems and real world applications.

Description

In this thesis, you will compare, evaluate and improve hybrid reinforcement learning me-
thods such as MP-DQN[1] and Hybrid MPO[3] in the context of modular robot design.
Modular robots, opposed to monolithic manipulators, can easily be adapted and optimi-
zed for any task at hand within minutes. It is unclear though how robot modules should
be designed in order to offer both, generalizability and performance in cricitcal tasks.
You will evaluate the potential of hybrid reinforcement learning to solve these design
questions.

Tasks

• Literature research on parameterized markov decision processes (PAMDP) and
hybrid reinforcement learning

• Adaption and development of a hybrid RL algorithm for the task at hand

• Task-based synchronous learning of module design and configuration

• Evaluation and comparison to non learning-based appraoches

If you are interested in this thesis, please send me an E-Mail with CV, transcript of re-
cords, links to previously completed projects and a short statement of motivation why
you are suited for this topic.
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