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Unified Autonomy Stack > transition to Humanoid Robots

Abstract: The Autonomous Robots Lab has developed an autonomy stack that has been verified to operate
across aerial, ground and partially underwater robofts: hitps://ntnu-arl.github.io/unified autonomy stack/

This project aims to extend the application of this stack to humanoid robots, systems expected to dominate
in the future of robotics. You will be provided a humanoid robot and the autonomy hardware reference
modoule of the lab with the goal to enable the high-performance integration of the two targeting tasks such
as autonomous navigation, exploration, area inspection, and object-level scene reasoning.

The used hardware shall be a Unitree humanoid.

Relevant Projects: Norwegian Cenfre for Embodied Al, SPEAR

e Study the architecture and components of ARL's Unified Autonomy Stack.

e Analyze the key challenges in fransferring autonomy frameworks to humanoid platforms (e.g.,
locomotion constraints, perception-action coupling).

¢ Integrate the autonomy hardware module with the humanoid robot platform.

o Adapt perception, mapping, and planning modules for operation under humanoid kinematics and
sensing configurations.

¢ Enable autonomous navigation and exploration in indoor or semi-structured environments.

¢ Extend capabilities toward object-level understanding and scene reasoning.

e Evaluate system performance in real-world experiments.
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