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τττc = F2u = F2A2ũA

fc = F1u = F1A2ũA +F1B2ũB =: fA
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fc ∈ F := Im(F1)⊆ R3

fA
c ∈ FA := Im(F1A2)⊆ F
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c ∈ FB := Im(F1B2)⊆ F
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in our case fc = F1u
τττc = F2uactuation and force&moment decoupling analysis

F= Im(F1) force space
FB = Im(F1B2) zero moment force space

∃ decoupled direction
∃ decoupled plane

dimFB = 0 dimFB = 1 dimFB = 2 dimFB = 3

FB ( F FC PC and SD1 PC and SD2 N/A

FB = F N/A UC and SD1 UC and SD2 D3 (UC)

(dimF≥ 1) (dimF≥ 1) (⇒ dimF≥ 2) (⇒ dimF= 3)

FC - fully coupled
PC - partially coupled
UC - un-coupled

SD1 - single decoupled direction
SD2 - single decoupled plane
D3 - full actuation
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2) ∃ (at least) a direction in the control input space
• zero control moment
• non-zero control force direction
∃ū ∈ ker(F2) s.t. d∗ := F1ū 6= 0 and ‖d∗‖= 1

zero-moment/preferential direction

hovering realizability ensured for UC GTMs
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NOYES

quick reply GOOD
LUNCH!
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