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Proprioceptive-based Deep Reinforcement Learning Control of
Aerial Robots in Evolving Environments

Background

Soft drones are a new frontier in robotics [1], leveraging
adaptibility of soft structures with the mobility of aerial plat-
forms. Unlike rigid drones, soft aerial robots can defrom,
absorb disturbances, and adapt to uncertain environmen-
tal conditions. However, this flexibility introduces signifi-
cant challenges in control as model-based controllers fail to
capture these nonlinearities inherent in soft morphologies.
Proprioception—the robot’s internal sensing of its own states
(strain, deformation, internal pressure, actuator states)—offers
additional privilieged information for control. The robot con-
troller (agent) can leverage the proprioception feedback for
robust control in challenging environments and inherent non-
linear dynamics.

Project goals

In this project, you will to develop a deep reinforcement learn-
ing (DRL) framework that exploits proprioceptive signals for
adaptive control of soft aerial robot. Furthermore, an auto-
matic terrain containing objects of varying softness challenges
the navigation policies. We will enhance a previously de-
veloped IsaacLab based simulation environment. The focus
will be on sample-efficient learning, robustness to morphol-
ogy changes, and generalization across dynamic conditions.

(a) Soft aerial robot (Morphy from [1])

Requirements

» Motivated and self-driven with an interest in robotics
and data-driven design

» Object oriented programming experience in Python or
motivation to learn
Background on programming simple neural networks
Expected duration: 12 months (but can also be adjusted
to 6 months)
Not required, but a big +:

« Experience with reinforcement learning frameworks and

gym environments

Expected outcomes

» Hands-on experience with NVIDIA Isaac Sim and Isaa-
cLab which are becoming industry standard for robotics
simulation and data driven design and learning

« Learn to design task specific reward functions

« Contribute to open-source projects and ongoing re-
search
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