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Multi-Rotor Aerial Vehicles (MRAVs) — Recall

Fully-actuated MRAVs (f-MRAVs)

Under-actuated MRAVs (u-MRAVs)
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Controllable DoFs: 4 (3 position, 1
rotation),

Wide spread; commercially viable since
2010,

Balance between capability and simplicity;
differentially flat system.

Controllable Doi:s: 63 I;osition, 3
rotation),

Mainly subject of research: impedance
control, force application,

Wide range of designs with both fixed and
tiltable propellers.
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f-MRAVs

6 rotors with non-parallel thrust
directions (full 6-DoFs actuation),

Decoupled position and orientation control,
Enables hovering with arbitrary attitude.

Representative configurations
Tilted-rotor hexarotors and octorotors,

Omnidirectional platforms (e.g., Voliro,
OMR),

Mechanically simple or overactuated
designs,

Suitable for aerial manipulation and
inspection.
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Popular f-MRAVs frame configurations




