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model for control design

* static feedback controller defined on SE(3)
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controller structure
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* the translational dynamics is controlled by f = —(—kpey — kpey — mges + miyq) - Res
the total thrust - fRes | | | |
e the magnitude of the total thrust f is )
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* given bld and determined bgd the desired e attitude and angular velocity error definition
attitude Ry = [bg‘l X b;;d . b-_gd y b;;d] c 50(3) ep = é(R(I]R - RTR(I)\/
is selected as .
by, e =0 — R Ri8y

* tracking controller on SO(3)
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controller stability properties

* the position tracking error converges to zero when there is no
attitude tracking error

* it is properly adjusted for non-zero attitude tracking errors to
achieve asymptotic stability of the complete dynamics: the dot
product between the desired third body axis b3, = R,e; and the
actual oneb; = Res in the definition of f reduces the magnitude of f
when the angle between the two axes becomes bigger than zero

* the attitude tracking controller exponentially stabilizes the zero
equilibrium of the attitude tracking error
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comparative simulation with the DFL controller
* simulation |:tracking an 8-shaped trajectory while spinning
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complete DFL
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* different transient behaviors in position tracking: faster DFL convergence
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* simulation 2: tracking a helix with constant yaw angle
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* DFL runs in the singularity 0 = —5
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* tracking controller on SE(3)
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